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©  Selective  oxabicycloalkanes. 

©  This  invention  relates  to  compounds,  agriculturally  suitable  compositions  thereof,  and  a  method  for  control- 
ling  the  growth  of  undesired  vegetation  in  paddy  rice  with  an  oxabicycloalkane  herbicide  of  the  formula 

^JOCH2Q 
^■wherein  J  is  an  oxabicycloalkane  moiety;  and 

Q  is  an  optionally  substituted  aromatic  or  heteroaromatic  moiety. 
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SELECTIVE  OXABICYCLOALKANES 

Background  of  the  Invention 

This  invention  relates  to  compounds,  agriculturally  suitable  compositions  thereof,  and  a  method  for 
controlling  the  growth  of  undesired  vegetation  in  paddy  rice  with  an  oxabicycloalkane  herbicide. 

U.S.  4,670,041  and  U.S.  4,486,219  disclose  oxabicycloalkanes  and  their  use  for  controlling  plant  growth. 
U.S.  4,798,621  discloses  [2.2.1  ]oxabicycloethers  for  the  control  of  weeds  in  rice. 

This  invention  comprises  a  method  for  controlling  the  growth  of  undesired  vegetation  in  a  paddy  rice 
:rop  by  applying  to  the  locus  of  the  paddy  rice  crop  an  effective  amount  of  a  compound  of  Formula  l 
JOCH2Q  Formula  I 
wherein 
J  is 

Ri  is  CH3  or  CH2CH3; 
R2  and  R3  are  independently  H,  CH3  or  CH2CH3  or 
R2  and  R3  may  be  taken  together  as  -(CH2)n-where  n  is  4  or  5; 
R*  is  H,  CH3  or  CH2CH3; 
R5  and  Rg  are  independently  CH3  or  CH2CH3; 
R7  is  CH3  or  CH2CH3; 
Rs  is  CH3,  CH2CH3  or  CH(CH3)2; 
Q  is 

Summary  of  the  Invention 

J-1 J-  2 J -3  
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Q-12  Q-13  Q-14 

X  is  F,  CI,  or  CH3; 
Y  is  H,  F,  or  CI; 
R9  is  H,  F,  CI,  Br,  CH3  or  CH2CH3;  and 
Rio  is  H,  F,  CI  or  CH3; 
provided  that 

1.  when  J  is  J-1  or  J-3  and  Q  is  Q-2  then  R3  and  Rio  are  not  both  H. 
2.  when  Q  is  Q-1  then  J  is  J-1,  Ri  is  CH3,  and  R2  and  R3  are  both  CH2CH3. 
3.  when  X  is  F  then  Y  is  other  than  H. 
4.  when  X  is  CI  then  Y  is  other  than  CI. 
5.  when  X  is  CH3  then  Y  is  H. 
6.  when  Y  is  H  then  X  is  CI  or  CH3. 
7.  when  Y  is  F  then  X  is  F  or  CI. 
8.  when  Y  is  CI  then  X  is  F  or  H. 

Preferred  for  reasons  of  more  efficient  weed  control  and/or  better  crop  tolerance  are: 
1  .  The  method  wherein 

Ri  is  CH3; 
R2  and  R3  are  CH2CH3  or  R2  and  R3  are  taken  together  as  -(CH2)n-  where  n  is  4  or  5; 
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FU  is  CH3; 
Rs  and  R6  are  CH3; 
R7  is  CH3  or  CH2CH3;  and 
R8  is  CH2CH3  or  CH(CH3)2. 

5  2.  The  method  of  Preferred  1  wherein  J  is  J-1  . 
3.  The  method  of  Preferred  2  wherein  Q  is  Q-1  . 
4.  The  method  of  Preferred  2  wherein  Q  is  Q-2. 
5.  The  method  of  Preferred  2  wherein  Q  is  Q-3  or  Q-4. 
6.  The  method  of  Preferred  2  wherein  Q  is  Q-5  through  Q-1  4. 

0  7.  The  method  of  Preferred  1  wherein  J  is  J-2. 
8.  The  method  of  Preferred  7  wherein  Q  is  Q-2. 
9.  The  method  of  Preferred  7  wherein  Q  is  Q-3  or  Q-4. 
10.  The  method  of  Preferred  7  wherein  Q  is  Q-5  through  Q-1  4. 
11.  The  method  of  Preferred  1  wherein  J  is  J-3. 

is  12.  The  method  of  Preferred  12  wherein  Q  is  Q-2. 
1  3.  The  method  of  Preferred  1  2  wherein  Q  is  Q-3. 
14.  The  method  of  Preferred  12  wherein  Q  is  Q-4. 
15.  The  method  of  Preferred  12  wherein  Q  is  Q-5  or  Q-6. 
16.  The  method  of  Preferred  12  wherein  Q  is  Q-7  through  Q-1  4. 

20  17.  The  method  of  Preferred  1  wherein  the  crop  is  transplanted  japonica  rice. 
18.  The  method  of  Preferred  1  wherein  the  crop  is  transplanted  indica  rice. 
19.  The  method  of  Preferred  1  wherein  among  the  weeds  controlled  is  barnyardgrass. 

Specifically  preferred  for  reasons  of  most  efficient  weed  control  and/or  better  crop  tolerance  is  tne 
method  wherein  the  compound  of  Formula  I  is  selected  from  the  group  consisting  of: 

25  6-endo-[(2,6-difluorophenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2]octane; 
6-endo"-[(2-chlorophenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo-[2.2.2]octane; 
6-endo-[(2-chloro-6-fluoro  phenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2.]octane; 
3,3^ie"thyl-1-methyl-6-endo-[(2-methylphenyl)methoxy]-2-oxabicyclo[2.2.23octane; 
exo-1-methyl-4-(1-methylethyl)-2-[(4'-thiazolyl)methoxy]-7-oxabicyclo[2.2.1]heptane; 

30  exo-1  ,4-diethyl-2-[(4'-thiazolyl)methoxy]-7-oxabicyclo[2.2.1  Jheptane; 
exo-1  -methyl-4-(1  -methylethyl)-2-[(2'-(6'-fluoropyridyl))methoxy]-7-oxabicyclo[2.2.1  Iheptane;  and 
exo-1,4-diethyl-2-[(2'-(6'-fluoropyridyl))methoxy]-7-oxabicyclo[2.2.1]heptane. 

This  invention  also  comprises  compounds  of  Formula  I  and  agriculturally  suitable  compositions 
containing  them  wherein 

35  Q  is  Q-2  through  Q-1  4, 
provided  that  when  J  is  J-1  or  J-3  and  Q  is  Q-2  then  R9  and  Ri  0  are  not  both  H. 

Preferred  for  reasons  of  more  efficient  weed  control  and/or  better  crop  tolerance  are: 
1  .  Compound  of  the  Formula  I  wherein 

Ri  is  CH3; 
40  R2  and  R3  are  CH2CH3  or  R2  and  R3  are  taken  together  as  -(CH2)n-  where  n  is  4  or  5; 

R+  is  CH3; 
Rs  and  Rs  are  CH3; 
R7  is  CH3  or  CH2CH3;  and 
Rs  is  CH2CH3  or  CH(CH3)2. 

45  2.  The  compounds  of  Preferred  1  wherein  J  is  J-3. 
3.  The  compounds  of  Preferred  1  wherein  J  is  J-2. 
4.  The  compounds  of  Preferred  1  wherein  J  is  J-1  . 

Specifically  preferred  compounds  of  the  invention  for  reasons  of  most  efficient  weed  control  and/or 
better  crop  tolerance  are  compounds  of  Formula  I  selected  from  the  group  consisting  of: 

50  exo-1  -methyl-4-(1-methylethyl)-2-[(4'-thiazolyl)methoxy]-7-oxabicyclo[2.2.1]heptane; 
exo-1  ,4-diethyl-2-[(4'-thiazolyl)methoxyp-oxabicyclo[2.2.1]heptane; 
ixo-1  -methyl-4-(1  -methy  lethy  l)-2-[(2'-(6'-f  luoropyridyl))methoxy]-7-oxabicyclo[2.2.1  ]heptane;  and 
exo-1,4-diethyl-2-[(2'-(6'-fluoropyridyl))methoxy]-7-oxabicyclo[2.2.1  Jheptane. 

55 
Detailed  Description  of  the  Invention 

5 
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Many  of  the  compounds  of  Formula  I  are  known  in  the  art.  They  can  be  preparea  accoraing  xo 
>rocesses  described  in  U.S.  4,670,041  and  U.S.  4,486,219. 

As  an  exemplification,  compounds  of  Formula  I  wherein  Q  is  Q-1  and  J  is  J-1  can  be  prepared  as 
lescribed  in  Scheme  1  . 

Scheme  1 

The  precursor  substituted  toluenes  can  be  brommated  at  the  benzylic  position  as  shown  in  bcneme  la, 
3nd  side  products  can  be  removed  by  purification  methods  (such  as  crystallization  or  chromatography)  well 
<nown  in  the  art.  The  substituted  benzylic  bromide  can  be  coupled  to  the  J-1  alcohol  by  a  Williamson  Ether 
Synthesis,  effected  by  sodium  hydride  as  in  Scheme  1b. 

Compounds  of  Formula  I  wherein  Q  is  Q-2,  Q-3  or  Q-4  are  prepared  by  a  related  process  shown  in 
Scheme  2  in  the  case  of  Q-2  with  R9  =  H  and  Rio  =  F  in  the  6-position. 

Scheme  2 

dirrechylf  orrranuds 

6 
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70 

An  alternate  synthesis  of  compounds  of  this  type  is  shown  in  Scheme  3.  This  procedure  involves 
metallation  of  a  nicotinate  ester  and  chlorination, 

S c h e m e   3 

75 

3jt-Bu 

1)  n-but  y l l l t h i u m  

2)  N-chlorosuccinir r id* 

a  
33C-BU 

20 

25 

30 

35 

40 

CO n  
KjBr 

1 

( J - 2 ) - O H  

Nan 
dlrrst  hylf  or  rrarrlda 

o  
CH2 J - 2 )  

45 

followed  by  acid  hydrolysis,  borane  reduction  and  bromination  of  the  resulting  alcohol  to  furnish  the 
substituted  nicotinyl  bromide,  which  may  be  coupled  with  a  J-2  alcohol  by  the  Williamson  Ether  Synthesis. 

Another  variant  can  be  employed  in  the  case  of  compounds  of  Formula  I  wherein  Q  =  Q-1  4.  This  uses 
a  Hantzsch-type  synthesis  as  shown  in  Scheme  4. 

50 

55 

7 
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Scheme  4 

10 

CH,C1 

75 

20 

25 

30 

CJ-35-OH 
(b,  " C ^ ^ l   —   .  t M J - o ^ - ^ l  

tat  rahydrof  uran  
d i r ra thy laca ta r r ida  

The  methodology  described  in  Schemes  1-4  is  also  applicable  to  other  various  Q  groups  as  outlined  in 
Scheme  5. 

35 

40 

45 

50 

55 
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>cheme  5 

1  —  N  N  —  N 

5 

Appropriate  heterocyclic  starting  materials  such  as  3,  4  and  5  are  known  in  tne  art.  Anaiagous  tunctionai 
group  manipulation  as  taught  in  Schemes  1-4  and  applied  to  intermediates  3,  4  and  5  are  also  known  in  the 
art. 

All  stereoisomers  (diastereomers  and  enantiomers);  endo  and  exo  forms;  and  mixtures  thereof  are 
included  within  the  scope  of  the  present  invention. 

The  various  individual  isomeric  forms  and  various  combinations  of  the  derivatives  usually  have  some 
difference  in  herbicidal  or  plant  growth  control  properties. 

The  following  examples  serve  to  illustrate  the  preparation  of  compounds  of  the  invention. 
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Example  1 

5  4-(Chloromethyl)thiazole  hydrochloride 

A  vessel  containing  44.25  mL  of  formamide  (1.11  mol)  was  cooled  to  0°  C  and  stirred  vigorously  during 
the  portionwise  addition  (over  1  1/2  hour)  of  25.000  g  of  phosphorus  pentasulfide  (0.056  mol).  When  the 

w  addition  was  complete,  250  mL  of  ether  was  added  and  the  suspension  was  stirred  at  room  temperature 
overnight.  The  suspension  was  filtered,  and  the  solids  were  triturated  four  times  with  100  mL  of  ether.  The 
combined  ether  portions  were  concentrated  to  yield  18.89  g  of  crude  thioformamide  as  an  orange  liquid 
(35%  yield). 

This  portion  of  crude  thioformamide  (0.385  mol)  was  dissolved  in  315  mL  of  acetone  and  this  was 
75  added  to  a  solution  of  31.95  g  of  1  ,3-dichloroacetone  (0.252  mol)  in  126  mL  of  acetone.  This  mixture  was 

stirred  at  room  temperature  for  five  days,  and  was  then  filtered  to  give  19.96  g  of  4-(chloromethyl)  thiazole 
hydrochloride  as  an  off-white  solid  (50%  yield).  A  small  sample  was  neutralized  for  spectral  characterization. 
Proton  NMR  Spectrum  (CDCI3,  90  MHz,  ppm):  4.81  (s,  2H);  7.44  (s,  1H);  8.86  (s,  1H). 

20 
Example  2 

25  exo-1  -Methyl-4-(1  -methylethyl)-2-[(4-thiazolyl)methoxyl-7-oxabicyclo[2.2.1  ]heptane 

A  stirred  suspension  of  7.067  g  of  80%  dispersion  of  sodium  hydride  in  mineral  oil  (177  mmol)  in  80 
mL  of  dry  tetrahydrofuran  was  charged  with  6.01  g  of  exo-1  -methyl-4-(1  -methylethyl)-7-oxabicyclo[2.2.1  ]- 
heptan-2-ol  (35.3  mmol).  This  mixture  was  diluted  to  150  mL  with  additional  tetrahydrofuran,  and  was  then 

30  charged  with  75  mL  of  dimethylacetamide  followed  by  5.858  g  of  4-(chloromethyl)thiazole  hydrochloride 
(37.1  mmol)  and  5.268  g  of  sodium  iodide  (35.4  mmol).  The  reaction  vessel  was  wrapped  in  aluminum  foil 
to  protect  from  light,  and  was  then  heated  to  reflux  for  8  hrs,  and  then  stirred  at  room  temperature  for  2  1/2 
days.  The  reaction  mixture  was  poured  into  a  mixture  of  500  mL  of  saturated  aqueous  ammonium  chloride 
and  200  mL  of  water,  and  this  was  extracted  four  times  with  60  mL  of  ether.  The  combined  ether  portions 

35  were  extracted  wtih  150  mL  of  brine,  dried  (MgSO*)  and  concentrated  to  give  12.669  g  of  a  dark  brown 
liquid.  This  was  purified  on  250  g  of  silica  using  as  eluent  first  5%  acetone  in  petroleum  ether,  followed  by 
10%  and  20%,  to  give  a  major  fraction  of  2.962  g  of  exo-1  -methyl-4-(1  -methylethyl)-2-[(4-thiazolyl)- 
methoxy]-7-oxabicyclo[2.2.1]heptane  as  a  yellow  liquid  (31%  yield). 
Proton  NMR  (CDCI3,  90  MHz,  ppm):  0.98  (d,  6H,  J  =  7  Hz);  1.49  (s,  3H);  1.3-1.7  (m,  4H);  1.8-2.2  (m,  3H); 

40  3.68  (dd,  1H,  J  =  2.8,  6.5  Hz);  4.57  (d,  1H,  J  =  12  Hz);  4.78  (d,  1H,  J  =  12  Hz);  7.31  (fine  m,  1H);  8.75  (d, 
1  H,  J  =  1  .5  Hz). 
Carbon  NMR  (CDCI3,  100  MHz,  ppm):  16.4,  17.9,  18.1,  31.6,  32.5,  33.7,  42.2,  66.6,  83.7,  85.2,  88.4,  114.9, 
152.5,  155.3. 

45 
Example  3 

50  exo-1  ,4-diethyl-2-[(4-thiazolyl)methoxy]-7-oxabicyclo[2.2.1]heptane 

A  stirred  suspension  of  361  mg  of  an  80%  suspension  of  sodium  hydride  in  mineral  oil  (12.0  mmol)  in  4 
mL  of  dry  tetrahydrofuran  was  charged  with  a  solution  of  505  mg  of  exo-1  ,4-diethyl-7-oxabicyclo[2.2.1  ]- 

55  heptan-2-ol  (2.97  mmol)  in  a  total  of  6  mL  of  tetrahydrofuran.  This  mixture  was  charged  with  5  mL  of 
dimethylacetamide,  followed  by  851  mg  of  4-(chloromethyl)thiazole  hydrochloride  (5.38  mmol)  and  445  mg 
of  sodium  iodide  (2.99  mmol).  The  resulting  mixture  was  heated  to  reflux  under  nitrogen  for  six  hrs.  The 
reaction  mixture  was  poured  into  100  mL  of  saturated  aqueous  ammonium  chloride,  and  this  was  extracted 

10 
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hree  times  with  20  mL  of  ether.  The  combined  ether  layers  were  extracted  with  50  mL  of  brine,  dried 
MgSCU)  and  concentrated  to  give  969  mg  of  an  orange  oil.  This  was  purified  by  chromatography  on  30  g 
)f  silica,  using  as  eluent  5%  acetone  in  petroleum  ether,  followed  by  10%  and  15%,  to  yield  158  mg  of 
3xo-1  ,4-diethyl-2-[(4-thiazolyl)methoxy]-7-oxabicyclo[2.2.1]heptane  as  a  pale  yellow  oil  (21%  yield), 
'roton  NMR  (CDCI3,  90  MHz,  ppm):  0.93  (t,  3H,  J  =  7.5  Hz);  0.98  (t,  3H,  J  =  7.5  Hz);  1.3-2.3  (m,  10H); 
$.75  (dd,  1H,  J  =  2.5,  7  Hz);  4.52  (d,  1H,  J  =  12  Hz);  4.73  (d,  1H,  J  =  12  Hz);  7.29  (fine  m,  1H);  8.77  (d, 
I  H,  J  =  2.5  Hz). 

Using  the  procedures  described  above,  the  compounds  of  Tables  l-IV  may  be  prepared. 

TABLE  I 

JOCH2Q 

J  is  J-1 

3  is  Q-1 

R,  R2  Rs  X  Y 

CH3  CH2CH3  CH2CH3  H  2-CI 
CH3  CH2CH3  CH2CH3  2-F  6-CI 
CH3  CH2CH3  CH2CH3  2-F  6-F 
CH3  CH2CH3  CH2CH3  2-CH3  H 

11 
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FABLE  II 

JOCH2Q 

J  is  J-1 

Q  is  Q-2 

Rs  is  in  the  3  position 

Ri  R2  Ra  Rs  R10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  4-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  6-F 
CH3  CH2CH3  CH2CH3  H  6-F 

CH3  cyclopentyl  H  6-F 

CH3  cyclohexyl  H  6-F 

12 
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FABLE  Mb 

JOCH2Q 

J  is  J-1 

Q  is  Q-4 

Rg  is  in  the  3  position 

R  1  R  2  R  3  R  9  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  5-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 
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TABLE  lie 

IOCH2Q 

J  is  J-1 

3  is  Q-5 

h  is  in  the  4  position 

Ft,  R2  Rs  H9  H10 

:h3  ch3  ch3  f  h 
:h3  ch3  ch2ch3  f  h 
dh3  ch2ch3  ch2ch3  f  h 
:h3  CH2CH3  CH2CH3  CI  H 
DH3  CH2CH3  CH2CH3  Br  H 
dh3  ch2ch3  ch2ch3  ch3  h 
:h3  ch2ch3  ch2ch3  ch2ch3  h 
DH3  CH2CH3  CH2CH3  Br  5-F 

DH3  cyclopentyl  F  H 

DH3  cyclopentyl  CI  H 

3H3  cyclopentyl  Br  H 

3H3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 
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fABLE  lid 

JOCH2Q 

J  is  J-1 

Q  is  Q-6 

Ra  is  in  the  3  position 

Ri  R2  R3  Rs  R10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  5-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 

16 



H3  F 
H2CH3  F 
H,CH,  F 



13  r 
UflH,  F 13  i 

F 

jper 

12 
H2C 
tyT 

3  CH 
3  CH 

r  

CI 



:P  0  388  164  A1 

"ABLE  Mg 

JOCH2Q 

J  is  J-1 

Q  is  Q-9 

R9  is  in  the  4  position 

Ri  R2  Ra  Rs  R10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  5-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 
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ABLE  llh 

JOCH2Q 

J  is  J-1 

Q  is  Q-10 

R9  is  in  the  5  position 

R,  R  2  R  3  R  3  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  2-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 

<20 



P  0  388  104  Al 

ABLt  Ml 

JOCH2Q 

J  is  J-1 

Q  is  Q-1  1 

Rg  is  in  the  4  position 

R  ,  R2  Rs  Re  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  3-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 
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fABLE  llj 

JOCH2Q 

J  is  J-1 

Q  is  Q-1  2 

R9  is  in  the  4  position 

R  1  R  2  R  3  R  9  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  5-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 
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ABLE  Ilk 

JOCH2Q 

J  is  J-1 

Q  is  Q-1  3 

P>9  is  in  the  4  position 

R  1  R  2  R  3  Re  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  2-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 
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ABLE  III 

JOCH2Q 

J  is  J-1 

Qis  Q-1  4 

Rs  is  in  the  5  position 

R  1  R  2  R  3  R  9  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  F  H 
CH3  CH2CH3  CH2CH3  CI  H 
CH3  CH2CH3  CH2CH3  Br  H 
CH3  CH2CH3  CH2CH3  CH3  H 
CH3  CH2CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  Br  2-F 

CH3  cyclopentyl  F  H 

CH3  cyclopentyl  CI  H 

CH3  cyclopentyl  Br  H 

CH3  cyclopentyl  CH3  H 

CH3  cyclopentyl  CH2CH3  H 

CH3  cyclohexyl  F  H 

CH3  cyclohexyl  CI  H 

CH3  cyclohexyl  Br  H 

CH3  cyclohexyl  CH3  H 

CH2CH3  CH3  CH3  F  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

CH3  cyclopentyl  H  H 

CH3  cyclohexyl  H  H 
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TABLE  III 

)OCH2Q 

J  is  J-2 

D  is  Q-2 

ig  is  in  the  3  position 

FU  Rs  Rs  Ra  Rio 

CH3  CH3  CH3  F  H 
CH3  CH3  CH3  CI  H 
CH3  CH3  CH3  Br  H 
CH3  CH3  CH3  CH3  H 
CH3  CH3  CH3  CH2CH3  H 
CH3  CH3  CH2CH3  Br  H 
CH2CH3  CH3  CH3  Br  H 
CH3  CH2CH3  CH2CH3  Br  6-F 
CH3  CH3  CH3  H  6-F 
CH3  CH2CH3  CH2CH3  H  6-F 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 

TABLE  Ilia 

JOCH2Q 

J  is  J-2 

Q  is  Q-3 

R9  is  in  the  2  position 

R  4.  R  5  R  s  R  9  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH3  CI  H 
CH3  CH3  CH3  Br  H 
CH3  CH3  CH3  CH3  H 
CH3  CH3  CH3  CH2CH3  H 
CH3  CH3  CH2CH3  Br  H 
CH2CH3  CH3  CH3  Br  H 
CH3  CH2CH3  CH2CH3  Br  4-F 
CH3  CH3  CH3  F  4-F 
CH3  CH2CH3  CH2CH3  H  H 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  F  H 
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AbLt  1Mb 

JOCH2Q 

J  is  J-2 

Q  is  Q-4 

Rs  is  in  the  3  position 

R  +  Rs  Re  Ra  Rio 

CH3  CH3  CH3  F  H 
CH3  CH3  CH3  CI  H 
CH3  CH3  CH3  Br  H 
CH3  CH3  CH3  CH3  H 
CH3  CH3  CH3  CH2CH3  H 
CH3  CH3  CH2CH3  Br  H 
CH2CH3  CH3  CH3  Br  H 
CH3  CH2CH3  CH2CH3  Br  5-F 
CH3  CH3  CH3  F  5-F 
CH3  CH2CH3  CH2CH3  F  5-F 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 
CH3  CH2CH3  CH2CH3  F  H 

lABLb  IMC 

JOCH2Q 

J  is  J-2 

Q  is  Q-5 

Rs  is  in  the  4  position 

R*  R5  Re  Rs  R10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH3  CI  H 
CH3  CH3  CH3  Br  H 
CH3  CH3  CH3  CH3  H 
CH3  CH3  CH3  CH2CH3  H 
CH3  CH3  CH2CH3  Br  H 
CH2CH3  CH3  CH3  Br  H 
CH3  CH2CH3  CH2CH3  Br  5-F 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 
CH3  CH2CH3  CH2CH3  F  H 

2B 



CH3  CH3  CH3 
CH3  CH3  CH3 

CH3  CH3  CH2CH; 
CH2CH3  CH3  CH3 

CH3  CH2CH3  CH2CH; 
:h3  1  ch2c 

TABLE  Ilk 

Br 
Br 

H H 
H 
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TABLE  lllf 

JOCH2Q 

J  is  J-2 

Q  is  Q-8 

R9  is  in  the  5  position 

R*  R5  Rs  Ra 

CH3  CH3  CH3  f  
CH3  CH3  CH3  CI 
CH3  CH3  CH3  Br 
CH3  CH3  CH3  CH3 
CH3  CH3  CH3  CH2CH3 
CH3  CH3  CH2CH3  Br 
CH2CH3  CH3  CH3  Br 
CH3  CH2CH3  CH2CH3  Br 
CH3  CH3  CH3  H 
CH3  CH2CH3  CH2CH3  H 
CH3  CH2CH3  CH2CH3  f  

TABLE  lllg 

JOCH2Q 

J  is  J-2 

Q  is  Q-9 

Rg  is  in  the  4  position 

R*  R5  Rs  Rg  R10 

CH3  CH3  CH3  f  h 
CH3  CH3  CH3  CI  H 
CH3  CH3  CH3  Br  H 
CH3  CH3  CH3  CH3  H 
CH3  CH3  CH3  CH2CH3  H 
CH3  CH3  CH2CH3  Br  H 
CH2CH3  CH3  CH3  Br  H 
CH3  CH2CH3  CH2CH3  Br  5-F 
CH3  CH3  CH3  h  h 
CH3  CH2CH3  CH2CH3  H  H 
CH3  CH2CH3  CH2CH3  f  h 
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fABLE  lllh 

JOCH2Q 

J  is  J-2 

Qis  Q-10 

R9  is  in  the  5  position 

R  *  R  5  Re  R  9  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH3  CI  H 
CH3  CH3  CH3  Br  H 
CH3  CH3  CH3  CH3  H 
CH3  CH3  CH3  CH2CH3  H 
CH3  CH3  CH2CH3  Br  H 
CH2CH3  CH3  CH3  Br  H 
CH3  CH2CH3  CH2CH3  Br  3-F 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 
CH3  CH2CH3  CH2CH3  F  H 

TABLE  llli 

JOCH2Q 

J  is  J-2 

Q  is  Q-11 

Rg  is  in  the  4  position 

R+  R5  Re  Ra  R  10 

CH3  CH3  CH3  F  H 
CH3  CH3  CH3  CI  H 
CH3  CH3  CH3  Br  H 
CH3  CH3  CH3  CH3  H 
CH3  CH3  CH3  CH2CH3  H 
CH3  CH3  CH2CH3  Br  H 
CH2CH3  CH3  CH3  Br  H 
CH3  CH2CH3  CH2CH3  Br  3-F 
CH3  CH3  CH3  H  H 
CH3  CH2CH3  CH2CH3  H  H 
CH3  CH2CH3  CH2CH3  F  H 

29 



CHa  CH3  F 
HH,  CMr,  r.\ 

CH3  CH3  CH; 
CH3  CH3  CH; 
CH3  CH2CH3  Br 

Ii_>n3  un3  n 
CH2CH3  CH2CH3  H 
CH2CH3  C 

TABLE  Nik 

H 
H 

JUUM2U 



CH3  CH3  UH3 
CH3  CH3  CH3 
CH3  CH3  CH3 

OH,  Cr-bCHs  CH2CH I 
CH3  CH3  CH3 

/"•il  I  /"M  I 

I  I  1 

H 
H 
H 
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TABLE  IVc 

JOCH2Q 

J  is  J-3 

Q  is  Q-5 

Ra  is  in  the  4  position 

R7  Rs  Rs  R10 

CH3  CH3  Br  H 
CH3  CH2CH3  Br  H 
CH3  CH(CH3)2  Br  H 
CH3  CH(CH3)2  F  H 
CH3  CH(CH3)2  CI  H 
CH3  CH(CH3)2  CH3  H 
CH3  CH(CH3)2  CH2CH3  H 
CH2CH3  CH2CH3  F  H 
CH2CH3  CH2CH3  CI  H 
CH2CH3  CH2CH3  Br  H 
CH2CH3  CH2CH3  CH3  H 
CH2CH3  CH2CH3  CH2CH3  H 
CH2CH3  CH2CH3  Br  5-F 
CH2CH3  CH2CH3  Br  4-CI 
CH2CH3  CH2CH3  Br  5-CH3 
CH2CH3  CH2CH3  H  H 
CH3  CH(CH3)2  H  H 
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fABLE  IVd 

JOCH2Q 

J  is  J-3 

Q  is  Q-6 

Rs  is  in  the  3  position 

R  7  R  s  R  a  R  10 

CH3  CH3  Br  H 
CH3  CH2CH3  Br  H 
CH3  CH(CH3)2  Br  H 
CH3  CH(CH3)2  F  H 
CH3  CH(CH3)2  CI  H 
CH3  CH(CH3)2  CH3  H 
CH3  CH(CH3)2  CH2CH3  H 
CH2CH3  CH2CH3  F  H 
CH2CH3  CH2CH3  CI  H 
CH2CH3  CH2CH3  Br  H 
CH2CH3  CH2CH3  CH3  H 
CH2CH3  CH2CH3  CH2CH3  H 
CH2CH3  CH2CH3  Br  5-F 
CH2CH3  CH2CH3  Br  5-CI 
CH2CH3  CH2CH3  Br  5-CH3 
CH3  CH(CH3)2  H  H 
CH2CH3  CH2CH3  H  H 
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FABLE  IVe 

JOCHaQ 

J  is  J-3 

Q  is  Q-7 

R9  is  in  the  4  position 

R7  Rs  Rs  R10 

CH3  CH3  Br  H 
CH3  CH2CH3  Br  H 
CH3  CH(CH3)2  Br  H 
CH3  CH(CH3)2  F  H 
CH3  CH(CH3)2  CI  H 
CH3  CH(CH3)2  CH3  H 
CH3  CH(CH3)2  CH2CH3  H 
CH2CH3  CH2CH3  F  H 
CH2CH3  CH2CH3  CI  H 
CH2CH3  CH2CH3  Br  H 
CH2CH3  CH2CH3  CH3  H 
CH2CH3  CH2CH3  CH2CH3  H 
CH2CH3  CH2CH3  Br  5-F 
CH2CH3  CH2CH3  Br  5-CI 
CH2CH3  CH2CH3  Br  5-CH3 
CH2CH3  CH2CH3  H  H 
CH3  CH(CH3)2  H  H 
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ABLE  IVl 

JOCH2Q 

J  is  J-3 

Qis  Q-11 

Ra  is  in  the  4  position 

R7  Rs  Ra  R10 

CH3  CH3  Br  H 
CH3  CH2CH3  Br  H 
CH3  CH(CH3)2  Br  H 
CH3  CH(CH3)2  F  H 
CH3  CH(CH3)2  CI  H 
CH3  CH(CH3)2  CH3  H 
CH3  CH(CH3)2  CH2CH3  H 
CH2CH3  CH2CH3  F  H 
CH2CH3  CH2CH3  CI  H 
CH2CH3  CH2CH3  Br  H 
CH2CH3  CH2CH3  CH3  H 
CH2CH3  CH2CH3  CH2CH3  H 
CH2CH3  CH2CH3  Br  2-F 
CH2CH3  CH2CH3  Br  2-CI 
CH2CH3  CH2CH3  Br  2-CH3 
CH2CH3  CH2CH3  H  H 
CH3  CH(CH3)2  H  H 

FABLE  IVj 

JOCH2Q 

J  is  J-3 

Qis  Q-1  2 

R9  is  in  the  5  position 

R7  Rs  Ra  Rio 

CH3  CH3  Br  H 
CH3  CH2CH3  Br  H 
CH3  CH(CH3)2  Br  H 
CH3  CH(CH3)2  F  H 
CH3  CH(CH3)2  CI  H 
CH3  CH(CH3)2  CH3  H 
CH3  CH(CH3)2  CH2CH3  H 
CH2CH3  CH2CH3  F  H 
CH2CH3  CH2CH3  CI  H 
CH2CH3  CH2CH3  Br  H 
CH2CH3  CH2CH3  CH3  H 
CH2CH3  CH2CH3  CH2CH3  H 
CH2CH3  CH2CH3  H  H 
CH3  CH(CH3)2  H  H 
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fABLE  IVI 

JOCH2Q 

J  is  J-3 

Q  is  Q-1  4 

Rs  is  in  the  5  position 

R7  Rs  Rs  Rio 

CH3  CH3  Br  H 
CH3  CH2CH3  Br  H 
CH3  CH(CH3)2  Br  H 
CH3  CH(CH3)2  F  H 
CH3  CH(CH3)2  CI  H 
CH3  CH(CH3)2  CH3  H 
CH3  CH(CH3)2  CH2CH3  H 
CH2CH3  CH2CH3  F  H 
CH2CH3  CH2CH3  CI  H 
CH2CH3  CH2CH3  Br  H 
CH2CH3  CH2CH3  CH3  H 
CH2CH3  CH2CH3  CH2CH3  H 
CH2CH3  CH2CH3  Br  2-F 
CH2CH3  CH2CH3  Br  2-CI 
CH2CH3  CH2CH3  Br  2-CH3 
CH2CH3  CH2CH3  H  H 
CH3  CH(CH3)2  H  H 

Formulations 

The  method  of  this  invention  can  be  conveniently  carried  out  by  formulating  a  compound  of  Formula  I 
in  the  conventional  ways.  They  include  dusts,  granules,  pellets,  solutions,  suspensions,  emulsions,  wettable 
powders,  emulsifiable  concentrates  and  the  like.  Many  of  these  may  be  applied  directly.  Sprayable 
formulations  can  be  extended  in  suitable  media  and  used  at  spray  volumes  of  from  a  few  liters  to  several 
hundred  liters  per  hectare.  High  strength  compositions  are  primarily  used  as  intermediates  for  further 
formulation.  The  herbicidal  formulations  of  the  invention  comprise  0.1%  to  99%  by  weight  of  active 
ingredient(s)  and  at  least  one  of  (a)  about  0.1%  to  20%  surfactant(s)  and  (b)  about  1%  to  99.9%  solid  or 
liquid  inert  diluent(s).  More  specifically,  they  will  contain  these  ingredients  in  the  following  approximate 
proportions: 
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Lower  or  higher  levels  of  active  ingredient  can,  of  course,  be  present  depending  on  the  intended  use 
and  the  physical  properties  of  the  compound.  Higher  ratios  of  surfactant  to  active  ingredient  are  sometimes 
desirable,  and  are  achieved  by  incorporation  into  the  formulation  or  by  tank  mixing. 

5  Typical  solid  diluents  are  described  in  Watkins,  et  al.,  "Handbook  of  Insecticide  Dust  Diluents  and 
Carriers",  2nd  Ed.,  Dorland  Books,  Caldwell,  New  Jersey,  but  other  solids,  either  mined  or  manufactured, 
may  be  used.  The  more  absorptive  diluents  are  preferred  for  wettable  powders  and  the  denser  ones  for 
dusts.  Typical  liquid  diluents  and  solvents  are  described  in  Marsden,  "Solvents  Guide,"  2nd  Ed.,  Inter- 
science,  New  York,  1950.  Solubility  under  0.1%  is  preferred  for  suspension  concentrates;  solution  con- 

ro  centrates  are  preferably  stable  against  phase  separation  at  0°  C.  "McCutcheon's  Detergents  and  Emulsifiers 
Annual",  MC  Publishing  Corp.,  Ridgewood,  New  Jersey,  as  well  as  Sisely  and  Wood,  "Encyclopedia  of 
Surface  Active  Agents",  Chemical  Publishing  Co.,  Inc.,  New  York,  1964,  list  surfactants  and  recommended 
uses.  All  formulations  can  contain  minor  amounts  of  additives  to  reduce  foaming,  caking,  corrosion, 
microbiological  growth,  etc. 

is  The  methods  of  making  such  compositions  are  well  known.  Solutions  are  prepared  by  simply  mixing 
the  ingredients.  Fine  solid  compositions  are  made  by  blending  and,  usually,  grinding  as  in  a  hammer  or 
fluid  energy  mill.  Suspensions  are  prepared  by  wet  milling  (see,  for  example,  Littler,  U.S.  Patent  3,060,084). 
Granules  and  pellets  may  be  made  by  spraying  the  active  material  upon  preformed  granular  carriers  or  by 
agglomeration  techniques.  See  J.  E.  Browning,  "Agglomeration",  Chemical  Engineering,  December  4,  1967, 

20  pp.  147ff.  and  "Perry's  Chemical  Engineer's  Handbook",  5th  Ed.,  McGraw-Hill,  New  York,  1973,  pp.  8-57ff. 
For  further  information  regarding  the  art  of  formulation,  see  for  example: 

H.  M.  Loux,  U.S.  Patent  3,235,361,  February  15,  1966,  Col.  6,  line  16  through  Col.  7,  line  19  and  Examples 
10  through  41; 
R.  W.  Luckenbaugh,  U.S.  Patent  3,309,192,  March  14,  1967,  Col.  5,  line  43  through  Col.  7,  line  62  and 

25  Examples  8,  12,  15,  39,  41,  52,  53,  58,  132,  138-140,  162-164,  166,  167  and  169-182; 
H.  Gysin  and  E.  Knusli,  U.S.  Patent  2,891,855,  June  23,  1959,  Col.  3,  line  66  through  Col.  5,  line  17  and 
Examples  1-4; 
G.  C.  Klingman,  "Weed  Control  as  a  Science",  John  Wiley  and  Sons,  Inc.,  New  York,  1961,  pp.  81-96;  and 
J.  D.  Fryer  and  S.  A.  Evans,  "Weed  Control  Handbook",  5th  Ed.,  Blackwell  Scientific  Publications,  Oxford, 

30  1968,  pp.  101-103. 
In  the  following  Examples,  all  parts  are  by  weight  unless  otherwise  indicated. 

Example  A 

Wettable  Powder 

6-endo-[(2,6-difluorophenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2]octane  50% 
sodium  alkylnaphthalenesulfonate  2% 
low  viscosity  methyl  cellulose  2% 
diatomaceous  earth  46% 

The  ingredients  are  blended,  coarsely  hammer-milled  and  then  air-milled  to  produce  particles  essen- 
tially  all  below  10  microns  in  diameter.  The  product  is  reblended  before  packaging. 

45 
Example  B 

Granule 

Wettable  Powder  of  Example  A  5% 
attapulgite  granules  (U.S.S.  20  to  40  mesh;  0.84-0.42  mm)  95% 

A  slurry  of  wettable  powder  containing  25%  solids  is  sprayed  on  the  surface  of  attapulgite  granules  in  a 
55  double-cone  blender.  The  granules  are  dried  and  packaged. 
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Example  C 

Extruded  Pellet 

6-endo-[(2,6-difluorophenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2]octane  25% 
anhydrous  sodium  sulfate  10% 
crude  calcium  ligninsulfonate  5% 
sodium  alkylnaphthalenesulfonate  1  % 
calcium/magnesium  bentonite  59% 

The  ingredients  are  blended,  hammer-milled  and  then  moistened  with  about  i^/o  water,  ine  mixture  is 
extruded  as  cylinders  about  3  mm  diameter  which  are  cut  to  produce  pellets  about  3  mm  long.  These  may 
be  used  directly  after  drying,  or  the  dried  pellets  may  be  crushed  to  pass  a  U.S.S.  No.  20  sieve  (0.84  mm 

5  openings).  The  granules  held  on  a  U.S.S.  No.  40  sieve  (0.42  mm  openings)  may  be  packaged  for  use  and 
the  fines  recycled. 

Example  D 

Low  Strength  Granule 

6-endo-[(2,6-difluorophenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2]octane  0.1% 
attapulgite  granules  (U.S.S.  20  to  40  mesh)  99.9% 

25 
The  active  ingredient  is  dissolved  in  a  solvent  and  the  solution  is  sprayed  upon  dedusted  granules  in  a 

double-cone  blender.  After  spraying  of  the  solution  has  been  completed,  the  material  is  warmed  to 
evaporate  the  solvent.  The  material  is  allowed  to  cool  and  then  packaged. 

Example  E 

Low  Strength  Granule 

6-endo-[(2,6-difluorophenyl)methoxy]-3,3-diethyl-1  -methy  l-2-oxabicyclo[2.2.2]octane  1  % 
N,N-dimethylformamide  90/o 
attapulgite  granules  (U.S.S.  20  to  40  sieve)  90% 

The  active  ingredient  is  dissolved  in  the  solvent  and  the  solution  is  sprayed  upon  dedusted  granules  in 
40  a  double  cone  blender.  After  spraying  of  the  solution  has  been  completed,  the  blender  is  allowed  to  run  for 

a  short  period  and  then  the  granules  are  packaged. 

Example  F 

Wettable  Powder 

6-endo-[(2,6-difluorophenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2]octane  40% 
sodium  ligninsulfonate  20% 
montmorillonite  clay  40% 

The  ingredients  are  thoroughly  blended,  coarsely  hammer-milled  and  then  air-mmea  to  produce 
particles  essentially  all  below  10  microns  in  size.  The  material  is  reblended  and  then  packaged. 
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Example  G 

Emulsifiable  Concentrate 

6-endo-[(2,6-difIuorophenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2]octane  35% 
blend  of  polyalcohol  carboxylic  esters  and  oil  soluble  petroleum  sulfonates  6% 
xylene  59% 

o  The  ingredients  are  combined  and  filtered  to  remove  undissolved  solids.  I  he  product  can  oe  usea 
directly,  extended  with  oils,  or  emulsified  in  water. 

Example  H 

Dust 

6-endo-[(2,6-dif  luorophenyl)methoxy]-3,3-diethyl-1  -methyl-2-oxabicyclo[2.2.2]octane  1  0% 
attapulgite  10% 
Pyrophyllite  80% 

20 

The  active  ingredient  is  blended  with  attapulgite  and  then  passed  through  a  hammer-mill  to  produce 
particles  substantially  all  below  200  microns.  The  ground  concentrate  is  then  blended  with  powdered 
pyrophyllite  until  homogeneous. 

25 

Example  I 

Wettable  Powder 

6-endo-[(2,6-difluorophenyl)methoxy]-3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2]octane  20% 
sodium  alkylnaphthalenesulfonate  4% 
sodium  ligninsulfonate  4% 
low  viscosity  methyl  cellulose  3% 
attapulgite  69% 

35 

The  ingredients  are  thoroughly  blended.  After  grinding  in  a  hammer-mill  to  produce  particles  essentially 
all  below  100  microns,  the  material  is  reblended  and  sifted  through  a  U.S.S.  No.  50  sieve  (0.3  mm  opening) 
and  packaged. 

40 

Utility 

Test  results  indicate  that  compounds  of  this  invention  are  active  postemergence  and,  in  particular, 
45  preemergence  herbicides.  Many  compounds  of  this  invention  are  useful  for  the  control  of  selected  grass 

and  broadleaf  weeds  with  tolerance  to  important  agronomic  crops  such  as  barley  (Hordeum  vulgare),  corn 
(Zea  mays),  cotton  (Gossypium  hirsutum),  rape  (Brassica  napus),  rice  (Oryza  sativa),  sorghum  (Sorghum 
bicolo7)Tsoybean  (Glycine  max),  sugar  beet  (Beta  vulgaris),  and  wheat  (Triticum  aestivum).  Grass  weeds 
controlled  include,  but  are  not  limited  to,  barnyardgrass  (Echinochloa  crus-galli),  blackgrass  (Alopecurus 

50  myosuroides),  crabgrass  (Digitaria  spp.),  foxtail  (Setaria  spp.),  and  johnsongrass  (Sorghum  halepense). 
Several  compounds  in  this  invention  are  particularly  useful  for  the  control  of  barnyardgrass  in  upland  and 
paddy  rice.  Utility  in  paddy  rice  includes  both  direct-seeded  and  transplanted  paddy  rice. 

Several  compounds  in  this  invention  have  utility  in  non-crop  areas  where  selected  weed  control  is 
desired,  such  as  around  storage  tanks,  parking  lots,  drive-in  theaters,  billboards,  highways,  and  railroad 

55  structures.  These  compounds  are  also  useful  in  fallow  areas  of  crop  production  such  as  in  wheat  and  barley 
and  in  plantation  crops  such  as  palm,  banana,  citrus,  rubber,  etc.  Alternatively,  these  compounds  may  be 
useful  to  modify  plant  growth. 

The  effective  amount  for  compounds  of  this  invention  is  determined  by  a  number  of  factors.  These 
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factors  include:  formulation  selected,  method  of  application,  amount  of  vegetation  present,  growing  con- 
ditions,  etc.  In  general  terms,  the  effective  amount  of  the  subject  compounds  is  applied  at  rates  from  0.01  to 
20  kg/ha  with  a  preferred  rate  range  of  from  0.02  to  1  kg/ha.  One  skilled  in  the  art  can  easily  determine 
rates  needed  for  the  desired  level  of  weed  control. 

5  Compounds  of  this  invention  may  be  used  alone  or  in  combination  with  other  commercial  herbicides, 
insecticides,  or  fungicides.  The  following  list  exemplifies  some  of  the  herbicides  suitable  for  use  in  mixtures. 
A  combination  of  compounds  from  this  invention  with  one  or  more  of  the  following  herbicides  may  be 
particularly  useful  for  weed  control. 

10 

15 

20 

25 

Common  Name 

a c e t o c h l o r  

a c i f   l u o r f   e n  

a c r o l e i n  

a l a c h l o r  

a n i l o f   o s  

C h e m i c a l   Name 

2 - c h l o r o - N -   ( e t h o x y m e t h y l   )  - N -  
( 2 - e t h y l - 6 - m e t h y l p h e n y l ) a c e t a m i d e  

5 - [ 2 - c h l o r o - 4 - (   t r i f   l u o r o m e t h y   1  )  -  
p h e n o x y ]   - 2 - n i t   r o b e n z o i c   a c i d  

2 - p r o p e n a l  

2 - c h l o r o - N - ( 2 ,   6 - d i e t h y l p h e n y l )   - N -  
( m e t h o x y m e t h y l )   a c e t   a m i d e  

S-4  - c h   l o r o - N - i   sop   r o p y   l e a   r b a n i   l o y l -  
m e t h y l - 0 , 0 - d i m e t h y l   p h o s p h o r o d i -  
t h i o a t e  

30 

35 

40 

45 

50 

55 
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Common  Name 

a  met  r y n  

a m i t r o l e  

AJMS 

a s u l a m  

a t r a z i n e  

b a r b a n  

b e n e f   i n  

b e n s u l f   u r o n  
m e t h y l  

b e n s u l i d e  

b e n t a z o n  

b e n z o f   l u o r  

b e n z o y l p r o p  

b i f   e n o x  

b r o m a c i l  

b r o m o x y n i   1 

C h e m i c a l   Name 

N - e t h y l - N ' - ( l - m e t h y l e t h y l ) - 6 -  
( m e t h y l t h i o ) - l , 3 ,   S - t r i a z i n e ^ ^ -  
d i a m i n e  

1H-1 ,   2  ,  4 - t r i a z o l - 3 - a m i n e  

ammonium  s u l f a m a t e  

m e t h y l   [  ( 4 - a m i n o p h e n y l ) s u l f o n y l ] -  
c a r b a m a t e  

6 - c h l o r o - N - e t h y l - N ' - ( l - m e t h y l e t h y l ) -  
1 , 3 ,   5 - t r i a z i n e - 2 , 4 - d i a m i n e  

4 - c h l o r o - 2 - b u t y n y l   3 - c h l o r o c a r b a m a t e  

N - b u t y l - N - e t h y l - 2 , 6 - d i n i t r o - 4 - ( t r i -  
f  l u o r o m e t h y   1  )  b e n z e n a m i n e  

2-  [  t  [  [  t  (4  ,  6 - d i m e t h o x y - 2 - p y r i m i -  
d i n y l )   a m i n o ] m e t h y l c a r b o n y l ] -  
a m i n o ]   s u l f o n y l ] m e t h y l ] b e n z o i c  
a c i d ,   m e t h y l   e s t e r  

0 , 0 - b i s ( l - m e t h y l e t h y l )   S - [ 2 -  
[  ( p h e n y l s u l f   o n y l )   amino]   -  
e t h y l ]   p h o s p h o r   o d i t h i o a t e  

3-  ( l - m e t h y l e t h y l ) - ( l H ) - 2 , l , 3 -  
b e n z o t h i a d i a z i n - 4   ( 3 H ) - o n e ,  

2  ,  2 - d i o x i d e  

N-  [  4-  ( e t h y l t h i o )   - 2 -   ( t r   i f   l u o r o -  
m e t h y   1)  p h e n y l   ] m e t h a n e s u l f   o n a m i d e  

N - b e n z o y l - N - ( 3   , 4 - d i c h l o r o p h e n y D - D L -  
a l a n i n e  

m e t h y l   5-  (2  ,  4 - d i c h l o r o p h e n o x y ) - 2 -  
n i t r o b e n z o a t e  

5 - b r o m o - 6 - m e t h y l - 3 - (   1 - m e t h y l p r o p y l ) -  
2 , 4 ( l H , 3 H ) p y r i m i d i n e d i o n e  

3  ,  5 - d i b r o m o - 4 - h y d r o x y b e n z o n i t r i   l e  
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Common  Name C h e m i c a l   Name 

b u t a c h l o r  

b u t h i d a z o l e  

b u t r a l i n  

b u t y l a t e  

c a c o d y l i c  
a c i d  

CDAA 

CDEC 

CGA  1 4 2 , 4   64 

c h l o r a m b e n  

c h l o r b r o m u r o n  

c h l o r i m u r o n  
e t h y l  

c h l o r m e t h o x y -  
n i l  

c h l o r n i t r o f   e n  

c h l o r o x u r o n  

c h l o r p r o p h a m  

c h l o r s u l f   u r o n  

N - ( b u t o x y m e t h y l )   - 2 - c h l o r o - N -   (2 ,   6 -  
d i e t h y l p h e n y l )   a c e t a m i d e  

3-  [ 5 - ( l , l - d i m e t h y l e t h y l ) - l , 3 , 4 - t h i a -  
d i a z o l - 2 - y l ]   -4  - h y d r o x y -   1-me  t h y   1-2  -  
i m i d a z o l i d i n o n e  

4-  ( l ,   l - d i m e t h y l e t h y l ) - N - ( l - m e t h y l -  
p r o p y l ) - 2 ,   6 - d i n i t r o b e n z e n a m i n e  

5-  e t h y l   b i s ( 2 - m e t h y l p r o p y l ) -  
c a r b a m o t h i o a t e  

d i m e t h y l   a r s i n i c   o x i d e  

2 - c h l o r o - N ,   N - d i   -2  - p r o p e n y l   a c e t a m i d e  

2-  c h l o r o a l l y l   d i e t h y l d i   t h i o c a r b a m a t e  

3-  (4  ,  6 - d i m e t h o x y - l ,   3  ,  5 - t   r i a z i n - 2 - y l   )  -  
1-  [ 2 - ( 2 - m e t h o x y e t h o x y )   - p h e n y l -  
s u l f   o n y l ]   - u r e a  

3 - a m i n o - 2   ,  5 - d i c h l o r o b e n z o i c   a c i d  

3 - ( 4 - b r o m o - 3 - c h l o r o p h e n y l ) - l - m e t h o x y - l  
m e t h y l u r e a  

2 - [   [  [  [  ( 4 - c h l o r o - 6 - m e t h o x y - 2 - p y r i m i -  
d i n y l ) e t h y l a m i n o ] c a r b o n y l ]   -  
a m i n o ]   su  If   o n y l ]   b e n z o i c  
a c i d ,   e t h y l   e s t e r  

2  ,  4 - d i c h l o r o p h e n y l   4 - n i t r o - 3 -  
m e t h o x y p h e n y l   e t h e r  

2 , 4 ,   6 - t r i c h l o r o p h e n y l - 4 - n i t r o -  
p h e n y l   e t h e r  

N ' - [ 4 - ( 4 - c h l o r o p h e n o x y ) p h e n y l ] - N , N -  
d i m e t h y l u r e a  

1-  m e t h y l e t h y l   3 - c h l o r o p h e n y l c a r b a m a t e  

2-  c h l o r o - N -   [  [  ( 4 - m e t h o x y - 6 - m e t h y l - l   ,  3  ,  5 
t r i a z i n - 2 - y l )   a m i n o ]   c a r   bony   l ] b e n z e n e -  
s u l f   o n a m i d e  
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Common  Name C h e m i c a l   Name 

c h l o r t o l u r o n  

c i n m e t h y l i n  

c l e t h o d i m  

c l o m a z o n e  

c l o p r o x y d i m  

c l o p y r a l i d  

CMA 

c y a n a z i n e  

c y c l o a t e  

c y c l u r o n  

c y p e r q u a t  

c y p r a z i n e  

c y p r a z o l e  

c y p r o m i d  

d a l a p o n  

d a z o m e t  

DCPA 

N'  - ( 3 - c h l o r o - 4 - m e t h y l p h e n y l ) - N , N -  
d i m e t h y l u r e a  

e x o - l - m e t h y l - 4 - ( l - m e t h y l e t h y l ) - 2 - [   ( 2 -  
m e t h y l p h e n y l ) m e t h o x y ]   - 7 - o x a b i c y c l o -  
[ 2 . 2 .   l j h e p t a n e  

( E , E ) - ( ± ) - 2 - [ l - [   [ ( 3 - c h l o r o - 2 - p r o p e n y l ) -  
oxy]  i m i n o   ]  p r o p y l ]   - 5 -   [2 -   ( e t h y l   t h i o )   -  
p r o p y l ]   -3  - h y d r o x y - 2   - e y e   l o h e x e n - l - o n e  

2-1  ( 2 - c h l o r o p h e n y l )   m e t h y l ]   -4  ,  4  - d i m e t h y l   -  
3 - i s o x a z o l i d i n o n e  

( E , E ) - 2 - [ l - [   [  ( 3 - c h l o r o - 2 - p r o p e n y l ) o x y ) -  
i m i n o ]   b u t y l ]   - 5 -   [2-   ( e t h y l   t h i o )   p r o p y l ]   -  
3  - h y d r o x y - 2   - e y e   l o h e x e n - l - o n e  

3  ,  6 - d i c h l o r o - 2 - p y r i d i n e c a r b o x y l i c   a c i d  

c a l c i u m   s a l t   of  MAA 

2-  [  [ 4 - c h l o r o - 6 - ( e t h y l a m i n o ) - l ,   3  ,  5 - t r i -  
a z i n - 2 - y l ]   a m i n o ]   - 2 - m e t h y l p r o p a n e n i t r i l e  

S - e t h y l   c y c l o h e x y l e t h y l c a r b a m o t h i o a t e  

3-  c y c l o o c t y l - l ,   1 - d i m e t h y l u r e a  

1-  m e t h y l - 4 - p h e n y l p y r i d i n i u m  

2-  c h l o r o - 4 - ( c y c l o p r o p y l a m i n o ) - 6 - (   i s o -  
p r o p y l a m i n o )   - s - t r i a z i n e  

N - [ 5 - ( 2 - c h l o r o - l ,   1 - d i m e t h y l e t h y l )   -1  ,  3  ,  4 -  
t  hi  ad  i a z o l - 2 - y l ]   eye   lop  r o p a n e c a r   b o x -  
a m i d e  

3  '  ,  4  '  - d i c h l o r o c y c l o p r o p a n e c a r b o x a n i l i d e  

2  ,  2 - d i c h l o r o p r o p a n o i c   a c i d  

t e t r a h y d r o - 3   ,  5 - d i m e t h y l - 2 H - l ,   3  ,  5 - t h i a -  
d i a z i n e - 2 - t h i o n e  

d i m e t h y l   2 , 3 , 5 ,   6 - t e t r a c h l o r o - l   ,  4 - b e n z e n e -  
d i c a r b o x y l a t e  
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Common  Name C h e m i c a l   Name 

d e s m e d i p h a n  

d e s m e t r y n  

d i a l l a t e  

d i c a m b a  

d i c h l o b e n i l  

d i c h l o r p r o p  

d i c h l o f   o p  

d i e t h a t y l  

d i f   e n z o q u a t  

d i m e p i p e r a t e  

d i n i t r a m i n e  

d i n o s e b  

d i p h e n a m i d  

d i p r o p e t r y n  

d i q u a   t  

d i u r o n  

DNOC 

D P X - M 6 3 1 6  

e t h y l   [ 3 - [   [  ( p h e n y l a m i n o ) c a r b o n y l ] o x y ] ~  
p h e n y l   ]  c a r b a m a t e  

2 - (   i s o p r o p y l   a m i n o )   - 4 - ( m e t h y l a m i n o ) - 6 -  
( m e t h y l t h i o ) - s . - t r i a z i n e  

S - ( 2 ,   3 - d i c h l o r o - 2 - p r o p e n y l ) b i s   ( 1 -  
m e t h y l e t h y l ) c a r b a m o   t h i o   a t e  

3  ,  6 - d i c h l o r o - 2 - m e t h o x y b e n z o i c   a c i d  

2  .  6-  d i c h l o r o b e n z o n i t r i l e  

(±)  - 2 -   (2  ,  4 - d i c h l o r o p h e n o x y )   p r o p a n o i c  
a c i d  

(±)  - 2 -   [ 4 - (   2  ,  4 - d i c h l o r o p h e n o x y )   p h e n o x y ]   -  
p r o p a n o i c   a c i d ,   m e t h y l   e s t e r  

N - ( c h l o r o a c e t y l ) - N - ( 2 ,   6 - d i e t h y l p h e n y l ) -  
g l y c i n e  

1,  2 - d i m e t h y l - 3   ,  5 - d i p h e n y l - l H - p y r a z o l i u m  

5-  l - m e t h y l - l - p h e n y l e t h y l p i p e r i d i n e -  
1-  c a r b o t h i o a t e  

N 3 , N 3 - d i e t h y l - 2 , 4 - d i n i t r o - 6 - ( t r i f   l u o r o -  
m e t h y l   )  -1  ,  3 - b e n z e n e d i   a m i n e  

2 - ( l - m e t h y l p r o p y l ) - 4   ,  6 - d i n i t r o p h e n o l  

N,  N - d i m e   t h y   1 - c t - p h e n y l b e n z e n e a c e t   a m i d e  

6-  ( e t h y l t h i o ) - N , N ' - b i s ( l - m e t h y l e t h y l ) -  
1 , 3 ,   5 - t r i a z i n e - 2   ,  4  - d i a m i n e  

6 . 7 -   d i h y d r o d i p y r i d o [ l , 2 - a : 2   '  ,  l ' - c ] -  
p y r a z i n e d i u m   i o n  

N  '  - ( 3   ,  4 - d i c h l o r o p h e n y l ) - N ,   N - d i m e t h y l u r e a  

2-  m e t h y l - 4   ,  6 - d i n i t r o p h e n o l  

3-  [  [  [  [ ( 4 - m e t h o x y - 6 - m e t h y l - l , 3 , 5 - t r i a z i n -  
2-  yl  )  a m i n o ]   c a r b o n y l ]   a m i n o ]   su  If  o n y l ]   -  
2 - t h i o p h e n e c a r b o x y l i c   a c i d ,   m e t h y l  
e s t e r  
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common  Name 

DSMA 

d y m r o n  

e n d o t h a l l  

t r i e  

e s p r o c a r b  
( S C 2 9 5 7 )  

e t h a l f   l u r a l i n  

e t n o r u m e s a t e  

t x p r e s s « >  

c e n a c  

C e n o x a p r o p  

E e n u r o n  

E e n u r o n   TCA 

f  l a m p r o p  

E l u a z i f   o p  

E l u a z i f   o p - P  

f  l u c h l o r a l i n  

f l u o m e t u r o n  

C h e m i c a l   Name 

d i s o d i u m   s a l t   of  MAA 

N - ( 4 - m e t h y l p h e n y l ) - N ' - ( l - m e t h y l -  
l - p h e n y l e t h y l ) u r e a  

7 - o x a b i c y c l o   [2  .  2  .  1]  h e p t a n e - 2   ,  3 - d i c a r b o x -  
y l i c   a c i d  

S - e t h y l   d i p r o p y l c a r b a m o t h i o a t e  

S - b e n z y l - N - e t h y l - N - ( l , 2 - d i m e t h y l ) -  
p r o p y l )   t h i o l c a r b a m a t e  

N - e t h y l - N - ( 2 - m e t h y l - 2 - p r o p e n y l ) - 2 ,   6 -  
d i n i t r o - 4 - ( t r i f   l u o r o m e t h y l ) -  
b e n z e n a m i n e  

( ± ) - 2 - e t h o x y - 2   ,  3 - d i h y d r o - 3   ,  3 - d i m e t h y l -  
5 - b e n z o f u r a n y l   m e t h a n e s u l f   o n a t e  

2 - [   [  [  [ N - ( 4 - m e t h o x y - 6 - m e t h y l - l , 3 ,   5 -  
t r i a z i n e - 2 - y l ) - N - m e t h y l a m i n o ] -  
c a r b o n y l ]   a m i n o ]   su  If   o n y l ]   b e n z o i c  
a c i d ,   m e t h y l   e s t e r  

2 , 3 ,   6 - t r i c h l o r o b e n z e n e a c e t i c   a c i d  

( ± ) - 2 - [ 4 - [   ( 6 - c h l o r o - 2 - b e n z o x a z o l y l ) o x y ] -  
p h e n o x y j p r o p a n o i c   a c i d  

N  ,  N - d i m e t h y   1-N  '  - p h e n y l u r e a  

S a l t   of  f e n u r o n   and  TCA 

N - b e n z o y l - N - ( 3 - c h l o r o - 4 - f   l u o r o p h e n y l )   -  
D L - a l a n i n e  

( ± ) - 2 - [ 4 - [   [ 5 - ( t r i f   l u o r o m e t h y l ) - 2 - p y r i -  
d i n y l ] o x y ] p h e n o x y ] p r o p a n o i c   a c i d  

( R ) - 2 - [ 4 - [   [ 5 - ( t r i f   l u o r o m e t h y l ) - 2 - p y r i -  
d i n y l ] o x y ]   p h e n o x y ]   p r o p a n o i c   a c i d  

N - ( 2 - c h l o r o e t h y l ) - 2 ,   6 - d i n i t r o - N - p r o p y l -  
4 - ( t r i f   l u o r o m e t h y l ) b e n z e n a m i n e  

N,  N - d i m e t h y   1-N  ' - [ 3 - ( t r   i f   l u o r o m e t h y l   )  -  
p h e n y l j u r e a  
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Common  Name C h e m i c a l   Name 

f  l u o r o c h l o r -  
i d o n e  

f  l u o r o d i f   e n  

f  l u o r o g l y -  
co f   e n  

f  l u r i d o n e  

f  o m e s a f   e n  

f  o s a m i n e  

g l y p h o s a t e  

h a l o x y f   o p  

h e x a f   l u r a t e  

h e x a z i n o n e  

l m a z a m e t h a -  
b e n z  

i m a z a p y r  

i m a z a q u i n  

i m a z e t h a p y r  

3 - c h l o r o - 4 - ( c h l o r o m e t h y l ) - l - [ 3 - ( t r i -  
f  l u o r o m e t h y l   )  p h e n y l ]   -2  - p y r r o l   i d i   n o n e  

2 - n i t r o p h e n y l   < x , a , a - t r i f   l u o r o - 2 - n i t r o -  
p . - t o l y l   e t h e r  

c a r b o x y m e t h y l   5 - [ 2 - c h l o r o - 4 - ( t r i -  
f  l u o r o m e t h y l   )  p h e n o x y   ]  - 2 - n i t r o b e n z o a t e  

1-  m e t h y l - 3 - p h e n y l - 5 - [ 3 - ( t r i f   l u o r o -  
m e t h y l   )  p h e n y l ]   -4  (  1H)  - p y r i d i n o n e  

5-  [ 2 - c h l o r o - 4 - ( t r i f   l u o r o m e t h y l   )  p h e n o x y   ]  • 
N - ( m e t h y l s u l f   o n y l )   - 2 - n i t r o b e n z a m i d e  

e t h y l   h y d r o g e n   ( a m i n o c a r b o n y l ) -  
p h o s p h a t e  

N - ( p h o s p h o n o m e t h y l )   g l y c i n e  

2-  [ 4 - [   [ 3 - c h l o r o - 5 - ( t r i f   l u o r o m e t h y l )   - 2 -  
p y r i d i n y l ] o x y ]   p h e n o x y ]   p r o p a n o i c   a c i d  

p o t a s s i u m   h e x a f   l u o r o a r s e n a t e  

3  -  c y c l o h e x y l -   6-  ( d i m e   t h y   1  ami  n o ) -   1-me  t h y   1- 
l , 3 , 5 - t r i a z i n e - 2 , 4 ( l H , 3 H ) - d i o n e  

6-  (4  - i s o p r o p y   1-4  - m e t h y   l - 5 - o x o - 2 -  
i m i d a z o l i n - 2 - y l ) - m - t o l u i c   a c i d ,  
m e t h y l   e s t e r   and  6 - ( 4 - i s o p r o p y l -  
4 - m e t h y l - 5 - o x o - 2 - i m i d a z o l i n - 2 - y l ) -  
2 - t o l u i c   a c i d ,   m e t h y l   e s t e r  

( ± ) - 2 - [ 4   ,  5 - d i h y d r o - 4 - m e t h y l - 4 - ( l - m e t h y l -  
e t h y l ) - 5 - o x o - l H - i m i d a z o l - 2 - y l ] - 3 -  
p y r i d i n e c a r b o x y l i c   a c i d  

2-  [4  ,  5 - d i h y d r o - 4   - m e t h y   1-4  -(  1 - m e t h y l -  
e t h y l ) - 5 - o x o - l H - i m i d a z o l - 2 - y l ]   - 3 -  
q u i n o l i n e c a r b o x y l i c   a c i d  

(±)  - 2 -   [4  ,  5 - d i   h y d r o - 4   - m e t h y   1 - 4 -   ( 1 - m e t h y l   • 
e t h y l ) - 5 - o x o - l H - i m i d a z o l - 2 - y l ] - 5 -  
e t h y l - 3 - p y r i d i n e c a r b o x y l i c   a c i d  

i o x y n i l  4 - h y d r o x y - 3   ,  5 - d i i o d o b e n z o n i t r i l e  
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Common  Name 

i s o p r o p a l i n  

i s o p r o t u r o n  

i s o u r o n  

i s o x a b e n  

k a r b u t i   l a t e  

l a c t o f   e n  

l e n a c i l  

l i n u r o n  

MAA 

MAMA 

MCPA 

MCPB 

MON  7 2 0 0  

m e c o p r o p  

mef  e n a c e t  

mef  l u i d i d e  

m e t h a l -  
p r o p a l i n  

C h e m i c a l   Name 

4 - ( l - m e t h y l e t h y l ) - 2 ,   6 - d i n i t r o - N ,   N -  
d i p r o p y l b e n z e n a m i n e  

N - ( 4 - i s o p r o p y l p h e n y l )   -N*  , N ' - d i m e t h y l u r e a  

N ' - t S - U f l - d i m e t h y l e t h y D - S - i s o x a z o l y l ] -  
N , N - d i m e t h y l u r e a  

N - [ 3 - ( l - e t h y l - l - m e t h y l p r o p y l ) - 5 -  
i s o x a z o l y l ] - 2   ,  6 - d i m e t h o x y b e n z   a m i d e  

3-  [  [  (  d ime  t h y   1  ami  no)  c a r   bony   1]  a m i n o ]   -  
p h e n y l -   (1,   1 - d i m e   t hy   l e t h y l )   c a r b a m a t e  

( ± ) - 2 - e t h o x y - l - m e t h y l - 2 - o x o e t h y l   5-  [  2 -  
c h l o r o - 4 - (   t r i f   l u o r o m e t h y l )   p h e n o x y ]   -  
2 - n i t r o b e n z o a t e  

3-  c y c l o h e x y l - 6   ,  7 - d i h y d r o - l H - c y c l o p e n t a -  
p y r i m i d i n e - 2   ,  4  (3H,  5H)  - d i o n e  

N'  - ( 3   ,  4 - d i c h l o r o p h e n y l ) - N - m e t h o x y - N -  
m e t h y l u r e a  

m e t h y l a r s o n i c   a c i d  

monoammonium  s a l t   of  MAA 

( 4 - c h l o r o - 2 - m e t h y l p h e n o x y )   a c e t i c   a c i d  

4-  ( 4 - c h l o r o - 2 - m e t h y l p h e n o x y ) b u t a n o i c  
a c i d  

S,  S - d i m e t h y l - 2 - ( d i f   l u o r o m e t h y l   )  -4  -  
( 2 - m e t   h y l p r o p y l )   - 6 -   ( t r i f   l u o r o m e t h y l )   -  
3  ,  5 - p y r i d i n e d i c a r b o t h i o n a t e  

( ± ) - 2 - ( 4 - c h l o r o - 2 - m e t h y l p h e n o x y ) -  
p r o p a n o i c   a c i d  

2 - ( 2 - b e n z o t h i a z o l y l o x y - N - m e t h y l - N -  
p h e n y l   a c e t a m i d e  

N - [ 2 , 4 - d i m e t h y l - 5 - t   [ ( t r i f   l u o r o m e t h y l )   -  
s u l f   o n y l ]   a m i n o ]   p h e n y l ]   a c e t a m i d e  

N - ( 2 - m e t h y l - 2 - p r o p e n y l ) - 2 ,   6 - d i n i t r o - N -  
p r o p y l - 4 - (   t r i f   l u o r o m e t h y l )   b e n z e n a m i d e  
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Common  Name C h e m i c a l   Name 

m e t h a b e n z -  
t h i a z u r o n  

m e t h a m  

m e t h a z o l e  

m e t h o x u r o n  

m e t o l a c h l o r  

m e t r i b u z i n  

m e t s u l f u r o n  
m e t h y l  

MH 

m o l i n a t e  

m o n o l i n u r o n  

m o n u r o n  

m o n u r o n   TCA 

MSMA 

n a p r o p a m i d e  

n a p t a l a m  

n e b u r o n  

n i t r a l i n  

1,  3 - d i m e t h y l - 3 - ( 2 - b e n z o t h i a z o l y l ) u r e a  

m e t h y l c a r b a m o d i t h i o i c   a c i d  

2 - ( 3 , 4 - d i c h l o r o p h e n y l ) - 4 - m e t h y l - l , 2 , 4 -  
o x a d i a z o l i d i n e - 3   ,  5 - d i o n e  

N  '  - ( 3 - c h l o r o - 4 - m e t h o x y p h e n y l ) - N ,   N -  
d i m e t h y l u r e a  

2 - c h l o r o - N - ( 2 - e t h y l - 6 - m e t h y l p h e n y l ) - N -  
(  2  -me  t h o x y - l - m e t h y l e t h y l )   a c e t a m i d e  

4  -  a m i n o -   6-  (  1,  1 - d i m e t h y l e t h y l )   - 3 -   ( m e t h y l  
t h i o )   - 1 ,   2  ,  4 - t r i a z i n - 5 ( 4 H ) - o n e  

2-  [  [  [  [  ( 4 - m e t h o x y - 6 - m e t h y l - l , 3 ,   5 - t r i -  
a z i n - 2 - y l )   a m i n o ]   c a r b o n y l ]   -  
a m i n o ] s u l f o n y l ] b e n z o i c   a c i d ,  
m e t h y l   e s t e r  

1  ,  2 - d i h y d r o - 3   ,  6 - p y r i d a z i n e d i o n e  

5-  e t h y l   h e x a h y d r o - l H - a z e p i n e - l - c a r b o -  
t h i o a t e  

3-  ( £ - c h l o r o p h e n y l ) - l - m e t h o x y - l - m e t h y l -  
u r e a  

N ' - ( 4 - c h l o r o p h e n y l ) - N ,   N - d i m e t h y   l u r e a  

S a l t   of  m o n u r o n   and  TCA 

m o n o s o d i u m   s a l t   of  MAA 

N , N - d i e t h y l - 2 - ( l - n a p h t h a l e n y l o x y ) -  
p r o p a n a m i d e  

2-  [  (  1 - n a p h t h a   l e n y l   a m i n o )   c a r   bony   1  ]  -  
b e n z o i c   a c i d  

l - b u t y l - 3 - ( 3   ,  4 - d i c h l o r o p h e n y l )   - 1 - m e t h y l  
u r e a  

4-  ( m e t h y l s u l f   o n y l )   -2  ,  6 - d i n i t r o - N ,   N -  
d i p r o p y l a n i   l i n e  
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Common  Name C h e m i c a l   Name 

n i t r o f   e n  

n i t r o f   l u o r f   e n  

n o r e a  

n o r f   l u r a z o n  

o r y z a l i n  

o x a d i a z o n  

o x y f   l u o r f e n  

p a r a q u a t  

p e b u l a t e  

p e n d i m e t h a l i n  

p e r f   l u i d o n e  

p h e n m e d i p h a m  

p i c l o r a m  

P P G - 1 0 1 3  

p r e t i l a c h l o r  

2,  4 - d i c h   l o r   o - l -   ( 4 - n i t r o p h e n o x y   )  b e n z e n e  

2-  c h l o r o - l - ( 4 - n i t r o p h e n o x y ) - 4 - (   t r i -  
f  l u o r o m e t h y l   ) b e n z e n e  

N,  N - d i m e t h y   1-N  '  - ( o c t a h y d r o - 4   ,  7 - m e t h a n o -  
l H - i n d e n - 5 - y l ) u r e a   3 a a , -  
4a,   5a,   7a ,   7  a a -   i s o m e r  

4 - c h l o r o - 5 -   ( m e t h y l   a m i n o )   - 2 -   [3 -   ( t r i -  
f  l u o r o m e t h y l   )  p h e n y l ]   -3  (2H)  -  
p y r i d a z i n o n e  

4-  ( d i p r o p y l a m i n o )   -3  ,  5 - d i n i t r o -  
b e n z e n e s u l f   o n a m i d e  

3-  [ 2 , 4 - d i c h l o r o - 5 - ( l - m e t h y l e t h o x y ) -  
p h e n y l ] - 5 - ( l ,   1 - d i m e t h y l e t h y l ) -  
1,3  ,  4 - o x a d i a z o l - 2   (3H)  - o n e  

2-  c h l o r o - l - ( 3 - e t h o x y - 4 - n i t r o p h e n o x y ) - 4 -  
( t r i f   l u o r o m e t h y l )   b e n z e n e  

1 , 1 '   - d i m e t h y l - 4   ,  4  *  - d i p y r i d i n i u m   i o n  

5-  p r o p y l   b u t y l e t h y l c a r b a m o t h i o a t e  

N - ( l - e t h y l p r o p y l ) - 3   , 4 - d i m e t h y l - 2 ,   6 -  
d i n i t r o b e n z e n a m i n e  

1  ,  1,  1 - t r i f   l u o r o - N - [ 2 - m e t h y l - 4 - ( p h e n y l -  
s u l f   o n y l )   p h e n y l ]   me  t h a n e s u   If   o n a m i d e  

3-  [  ( m e t h o x y c a r   bony  1)  a m i n o ]   p h e n y l   ( 3 -  
m e t h y l p h e n y l )   c a r b a m a t e  

4-  a m i n o - 3 ,   5,  6 - t r i c h l o r o - 2 - p y r i d i n e -  
c a r b o x y l i c   a c i d  

5-  [ 2 - c h l o r o - 4 - (   t r i f   l u o r o m e t h y l )   -  
p h e n o x y ]   - 2 - n i t r o a c e t o p h e n o n e  
o x i m e - O - a c e t i c   a c i d ,   m e t h y l   e s t e r  

a - c h l o r o - 2   ,  6 - d i e t h y l - N -   ( 2 - p r o p o x y -  
e t h y l )   a c e t a n i   l i d e  
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Common  N a m e  C h e m i c a l   Name 

p r o c y a z m e  

p r o f   l u r a l i n  

p r o m e t o n  

p r o m e t r y n  

p r o n a m i d e  

p r o p a c h l o r  

p r o p a n i l  

p r o p a z i n e  

p r o p h a m  

p r o s u l f   a l i n  

p r y n a c h l o r  

p y r a z o l a t e  

p y r a z o n  

p y r a z o s u l f u r o n  
e t h y l  

q u i n c l o r a c  

q u i z a l o f   o p  
e t h y l  

2 - [   [ 4 - c h l o r o - 6 - ( c y c l o p r o p y l a m i n o ) - l ,   3,  5 -  
t r i a z i n e - 2 - y l ]   a m i n o ]   - 2 - m e t h y l p r o p a n e -  
n i t r i l e  

N - ( c y c l o p r o p y l m e t h y l ) - 2 ,   6 - d i n i t r o - N -  
p r o p y l - 4 - ( t r i f   l u o r o m e t h y l ) b e n z e n a m i n e  

6 - m e t h o x y - N ,   N  •  - b i s   (  1 - m e t h y   l e t h y l   )  -1  ,  3 , 5 -  
t r i a z i n e - 2   ,  4  - d i a m i n e  

N,N'   - b i s   ( 1 - m e t h y   l e t h y l )   - 6 -   ( m e t h y l   t h i o )   -  
1 , 3 ,   5 - t r i a z i n e - 2   ,  4  - d i a m i n e  

3  ,  5 - d i c h l o r o - N - ( l ,   l - d i m e t h y l - 2 - p r o p y n -  
y l ) b e n z a m i d e  

2 - c h l o r o - N -   ( 1 - m e t h y   l e t h y l   )  - N -  
p h e n y l   a c e t a m i d e  

N- (3   ,  4 - d i c h l o r o p h e n y l ) p r o p a n a m i d e  

6 - c h l o r o - N ,   N'  - b i s   ( 1 - m e t h y   l e t h y l   ) -  
1 , 3 ,   5 - t r   i a z i n e - 2   ,  4  - d i a m i n e  

1-  m e t h y l e t h y l   p h e n y l c a r b a m a t e  

N-[  [ 4 - ( d i p r o p y l a m i n o ) - 3   ,  5 - d i n i t r o -  
p h e n y l ]   su  If   o n y l ]   -S ,   S - d i m e t h y   l s u l f   i l -  
i m i n e  

2-  c h l o r o - N -   ( 1 - m e t h y   1-2  - p r o p y n y l )   ace   t -  
an i   l i d e  

4-  (2  ,  4 - d i c h l o r o b e n z o y l ) - l   ,  3 - d i m e t h y l -  
p y r a z o l - 5 - y l - £ - t o l u e n e s u l p h o n a t e  

5-  a m i n o - 4 - c h l o r o - 2 - p h e n y l - 3   ( 2 H ) -  
p y r i d a z i n o n e  

e t h y l   S - [ 3 - ( 4 ,   6 - d i m e t h o x y p y r   i m i d i n - 2 -  
y l ) u r e a d o s u l f   o n y l ]   - 1 - m e t h y   l p y r a z o l e -  
4 - c a r b o x y l a t e  

3  ,  7 - d i c h l o r o - 8 - q u i n o l i n e   c a r b o x y l i c   a c i d  

( ± ) - 2 - l 4 - [   ( 6 - c h l o r o - 2 - q u i n o x a l i n y l ) -  
oxy]   p h e n o x y ]   p r o p a n o i c   a c i d ,   e t h y l  

e s t e r  

57 



EP0  388  164  A1 

Common  Name C h e m i c a l   Name 

s e c b u m e t o n  

s e t h o x y d i m  

s i d u r o n  

s i m a z i n e  

S K - 2 3 3  

s u l f o m e t u r o n  
m e t h y l  

TCA 

t e b u t h i u r o n  

t e r b a c i l  

t e r b u c h l o r  

t e r b u t h y l -  
a z i n e  

t e r b u t o l  

t e r b u t r y n  

t h i o b e n c a r b  

t r i a l l a t e  

N - e t h y l - 6 - m e t h o x y - N *   - (   1 - m e t h y   l p r o p y l )   - 
1 , 3 ,   5 - t r i a z i n e - 2   ,  4  - d i a m i n e  

2 - [ l - ( e t h o x y i m i n o ) b u t y l ] - 5 - [ 2 - ( e t h y l -  
t h i o   )  p r o p y l   ]  - 3 - h y d r o x y - 2 - c y c l o h e x e n -  
1 - o n e  

N-  ( 2 - m e t h y l c y c l o h e x y l )   -N  '  - p h e n y l u r e a  

6 - c h l o r o - N , N   '  - d i e t h y l - 1 ,   3  ,  5 - t r i a z i n e -  
2  ,  4 - d i a m i n e  

1-  ( o , o - d i m e t h y l b e n z y l )   - 3 -   (  4  - m e t h y   1 -  
p h e n y l ) u r e a  

2-  t  [  [  [  (4  ,  6 - d i m e t h y l - 2 - p y r i m i d i n y l )   -  
a m i n o ]   c a r b o n y l ]   a m i n o ]   su  If   o n y l ]   -  
b e n z o i c   a c i d ,   m e t h y l   e s t e r  

t r i c h l o r o a c e t i c   a c i d  

N-  [  5-  (  1,  1 - d i m e t h y   l e t h y l )   - 1 , 3 ,   4 - t h i a d i ^  
a z o l - 2 - y l ]   -N,N  '  - d i m e t h y l u r e a  

5 - c h l o r o - 3 - (   1  ,  1 - d i m e t h y   l e t h y l )   - 6 -  
m e t h y l - 2   ,  4  (  1H,  3H)  - p y r i m i d i n e d i o n e  

N-  ( b u t o x y m e t h y l )   - 2 - c h l o r o - N -   [2-   (1 ,   1 -  
d i m e t h y l e t h y l ) - 6 - m e t h y l p h e n y l ]   -  
a c e t a m i d e  

2-  ( t e x t - b u t y l   ami  no  ) - 4 - c h l o r o -   6-  ( e t h y l  
a m i n o )   - s . - t r i a z i n e  

2,  6 - d i - t e i t - b u t y l - p . - t o l y l   m e t h y l c a r -  
b a m a t e  

N - ( l ,   l - d i m e t h y l e t h y l ) - N ' - e t h y l - 6 -  
( m e t h y l t h i o ) - l ,   3  ,  5 - t r i a z i n e -  
2  ,  4 - d i a m i n e  

S- [   ( 4 - c h l o r o p h e n y l ) m e t h y l ]   d i e t h y l c a r  
b a m o t h i o a t e  

S - ( 2   ,  3  ,  3 - t r i c h l o r o - 2 - p r o p e n y l )   b i s   (  1 -  
me  t h y   l e t h y l )   c a r   b a m o t h i o a t e  
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Common  Name C h e m i c a l   Name 

t r i c l o p y r  

t r i d i p h a n e  

t r i f   l u r a l i n  

t r i m e t u r o n  

2 , 4 - D  

2 , 4 - D B  

v e r n o l a t e  

x y l a c h l o r  

[ ( 3 , 5 ,   6 - t r i c h l o r o - 2 - p y r i d i n y l ) -  
oxy]  a c e t i c   a c i d  

2-  (3  ,  5 - d i c h l o r o p h e n y l   ) - 2 - ( 2   ,  2 , 2 -  
t r i c h l o r o e t h y l ) o x i r a n e  

2  ,  6 - d i n i t r o - N ,   N - d i p r o p y   1 - 4 -   (  t r i -  
f  l u o r o m e t h y l   )  b e n z e n a m i n e  

1-  ( p _ - c h l o r o p h e n y l ) - 2   ,  3  ,  3 - t r i m e t h y l p s e u -  
d o u r e a  

(2  ,  4 - d i c h l o r o p h e n o x y )   a c e t i c   a c i d  

4-  (2  ,  4 - d i c h l o r o p h e n o x y )   b u t a n o i c   a c i d  

5-  p r o p y l   d i p r o p y l c a r b a m o t h i o a t e  

2-  c h l o r o - N -   (2  ,  3 - d i m e t h y   l p h e n y   1  )  - N -  
(  1 - m e t h y l e t h y l )   a c e t a m i d e  

Herbicidal  properties  of  the  subject  compounds  were  discovered  in  a  series  of  greenhouse  tests, 
procedures  and  results  follow. 

59 



EP  0  388  164  A1 

BIOLOGICAL  TABLE  1 

IU 

10 

25 

1  CH3 
2  CH3 
3  CH3 
4  CH3 
5  CH3 
6  CH3 
7  CH3 
8  CH3 
9  CH3 

LO  CH3 
LI  CH3 
L2  CH3 

L3  CH2CH3 
L4  CH2CH3 
L5  CH2CH3 
L7  CH3 
L8  CH3 

B8  Q 

CH(CH3)2   Q-3  (Rg  - 

CH(CH3)2   Q-3  (Rg  - 

CH(CH3)2   Q-3  (Rg  - 

CH(CH3)2   Q-3  (Rg  - 

CH(CH3)2   Q-14  (Rg  

CH(CH3)2   Q-2  (Rg  - 

CH(CH3)2   Q-14  (Rg  

CH(CH3)2   Q-2  (Rg  - 

CH(CH3)2   Q-5  (Rg  - 

CH(CH3)2   Q-13  (Rg  

CH(CH3)2   Q-2  (Rg  • 

CH(CH3)2   Q-5  (Rg  - 

CH2CH3  Q-2  (Rg  - 

CH2CH3  Q-2  (Rg  . 

CH2CH3  Q-14  (Rg  

CH(CH3)2   Q-3  (Rg  « 

CH(CH3)2   Q-2  (Rg  . 

2 - B r ,   R10  -  H) 

2 -CH3,   R].o  ™  ^  

2-CH2CH3,   R1Q  -  H) 

H,  Rj^o  "  H) 

-  H,  R1Q  -  H) 

H,  R1Q  -  6 - F )  

-  2 -CH3,   R1Q  -  H) 

6—  CH3  ,  Rjq  ■  H) 

4 -CH3,   R1Q  -  H) 

-  H,  R1Q  -  4 - C H 3 )  

H,  R1Q  -  6 - B r )  

H,  R^g  ■  H) 

H,  R1Q  -  6 - F )  

H,  R^g  ™  6 - C H 3 )  

-  H,  R1Q  -  H) 

2 - C 1 ,   R10  -  H) 

H,  R1Q  -  6 - C 1 )  

.0 
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CMPP  £7  Eg  Q 

19  CH3  CH(CH3)2  Q-3  (Rg  -  H,  R1Q  -  6 - C 1 )  

20  CH3  CH(CH3)2  Q-3  (Rg  -  2 - F ,   R10  -  H) 

21  CH3  CH(CH3)2  Q-4  (Rg  -  2 - F ,   R1Q  -  H) 

BIOLOGICAL  TABLE  2 

CMPP  Ex  R2  R3  Q 

22  CH3  CH2CH3  CH2CH3  Q-1  (X  -  2 - C 1 ,   Y  -  H) 

23  CH3  CH2CH3  CH2CH3  Q-1  (X  -  2 - F ,   Y  -  6 - F )  

24  CH3  CH2CH3  CH2CH3  Q-1  (X  -  2 -CH3,   Y  -  H) 

25  CH3  CH2CH3  CH2CH3  Q-1  (X  -  2 - C 1 ,   Y  -  6 - F )  

26  CH3  _ ( C H 2 ) 4 -   Q-1  (X  «  H,  Y  -  H) 
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3IQLQG-ICAL  TABLE  3 

I 

0 

B-5  ^6  °- 

CH3  CH3  Q-2  (Rg  -  H,  R10  -  H) 

30 
TESTA 

Seeds  of  barley  (Hordeum  vulgare),  barnyardgrass  (Echmochloa  crus-galli),  cheatgrass  (bromus 
secalinus),  cocklebur  (Xanthium  pensylvanicum),  corn  (Zea  mays),  cotton  (Gossypium  hirsutum),  crabgrass 

35  (Digitaria  spp.),  giant  foxtail  (Setaria  faberi),  morningglory  (Ipomoea  spp.),  rice  (Oryza  sativa),  sorghum 
(Sorghum  bicolor),  soybean  (Glycine  max),  sugar  beet  (Beat  vulgaris),  velvetleaf  (Abutilon  theophrasti), 
wheat  (Triticum  aestivum),  and  wild  oat  (Avena  fatua)  and  purple  nutsedge  (Cyperus  rotundus)  tubers  were 
planted  and  treated  preemergence  with  test  chemicals  dissolved  in  a  non-phytotoxic  solvent.  At  the  same 
time,  these  crop  and  weed  species  were  also  treated  with  postemergence  applications  of  test  chemical's. 

"0  Plants  ranged  in  height  from  two  to  eighteen  cm  (two  to  three  leaf  stage)  for  postemergence  treatments. 
Treated  plants  and  controls  were  maintained  in  a  greenhouse  for  approximately  sixteen  days,  after  which  all 
species  were  compared  to  controls  and  visually  evaluated.  Plant  response  ratings,  summarized  in  Table  A, 
are  based  on  a  scale  of  0  to  10  where  0  is  no  effect  and  10  is  complete  control.  A  dash  (-)  response  means 
no  test  result. 

45 

20 

CMPP  E4  

35  16  CH3 

50 

55 
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Tafile  A  COMPOUND 

Rate  (1000  g/ha)  5 

POSTEMERGENCE 

Barley  8 

Ba rnya rdg ra s s   9 

Chea tg ra s s   0 

Cocklebur  2 

Corn  9 

Cotton  0 

Crabgrass   9 

Giant  f o x t a i l   9 

Morningglory   0 

Nutsedge  0 

Rice  9 

Sorghum  3 

Soybean  2 

Sugar  beet  2 

V e l v e t l e a f   0 

Wheat  8 

Wild  Oat  9 

Table  A  COMPOUND 

Rate  (1000  g/ha)   5 

PREEMERGENCE 

Barley  9 

B a r n y a r d g r a s s   10 

C h e a t g r a s s   9 

Cocklebur   3 

Corn  10 

Cotton  0 

Crabgrass   10 

Giant  f o x t a i l   10 

Morn ingg lory   0 

Nutsedge  9 

Rice  10 

Sorghum  10 

Soybean  9 

Sugar  beet  0 

V e l v e t l e a f   8 

Wheat  10 

Wild  Oat  9 

S3 
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rable  A  COMPOUND 

Rate  (400  g/ha)   1  2  3  4  6  8  11  17  18  19  20  21  22  23  24 

POSTEMERGENCE 

Barley  0 0 0 0 4 0 0 0 2 0 4 0 0 0 0  

Barnya rdg ras s   7 2 1 0 8 2 0 6 8 0 9 0 5 9 2  

Chea tgrass   0 0 0 0 2 0 0 0 0 0 0 0 0 0 0  

Cocklebur  2 1 1 0 1 1 2 2 1 0 1 0 1 1 3  

Corn  2 0 0 0 7 0 0 0 5 0 6 0 0 0 0  

Cotton  2 0 0 0 0 0 0 0 0 0 0 0 8   10  0 

Crabgrass   7 2 2 0 2 4 2 0 2 0 0 0   9  9 4  

Giant  f o x t a i l   7 3 0 0 0 0 0 0 0 0 0 0 0 0 0  

Morningglory   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Nutsedge  0 - - 0 0 0 0 0 5 0 0 0 - 0 0  

Rice  5 2 0 0 0 0 0 0 0 0 0 0 0 0 0  

Sorghum  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Soybean  0 2 3 0 1 0 0 1 0 0 0 0 0 1 0  

Sugar  beet   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

V e l v e t l e a f   8 6 2 0 1 2 1 3 0 0 0 0 6 0 6  

Wheat  0 0 0 0 3 0 0 0 0 0 5 0 0 0 0  

Wild  Oat  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

35 

40 

45 

50 
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Table  A  COMPOUND 

Rate  (400  g/ha)  1  2  3  4  6  8  11  17  18  19  20  21  22  23  24 

PREEMERGENCE 

Barley  0 0 0 0 2 0 0 0 1 0 6 0 0 0 0  

Barnya rdg ras s   9  5  2  0  10  2  10  9  10  7  10  5  10  10  10 

Chea tg ras s   5 0 0 0 2 0 0 8 6 0 8 0 0 9 5  

Cocklebur  4 0 0 0 - 0 0 0 0 0 0 0 0 0 0  

Corn  2 0 0 0 5 0 0 5 8 2 7 0 3 8 3  

Cotton  2 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Crabgrass   9 9 8 8 8 7 8 9   10  2 8 0 9   10  8 

Giant  f o x t a i l   9 9 9 8 9 8 9 9   10  7  10  8 9   10  9 

Morningglory   1 0 0 0 0   0  0 0 0 0 0 0 0 0 0  

Nutsedge  0 0 0   10  0 0 0 0 0 0   10  0 7   10  0 

Rice  0 0 0 0 0 0 0 0 0 0 7 0 0   10  0 

Sorghum  0 0 0 0 8 0 0 3 7 0 5 0 0 6 0  

Soybean  0 0 0 0 0 0 0 4 0 0 2 0 0 0 0  

Sugar  beet   0 0 0 0 0 0 0 0 0 0 0 0 0 0 4  

V e l v e t l e a f   5 5 2 0 6 2 2 7 7 0 6 3 0 5 0  

Wheat  3 0 0 0 5 0 0 5 3 0 7 0 0 0 0  

Wild  Oat  0 0 0 0 0 3 0 0 6 0 7 0 0 0 2  

35 

40 

45 

50 
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Table  A  COMPOUND 

Rate  (200  g/ha)  7  9  10  12  13  14  15  16  26 

POSTEMERGENCE 

Barley  0 0 0 0 0 0 9 0 0  

B a r n y a r d g r a s s   5 0 2 0 0 0 9 1 0  

C h e a t g r a s s   0 0 0 0 0 0 8 0 0  

Cocklebur   - 1 0 1 1 1 1 1 1  

Corn  0 0 0 0 0 0 9 0 0  

Cotton  0 0 0 0 0 0 2 0 0  

Crabgra s s   3 3 0 0 0 0 5 0 2  

Giant  f o x t a i l   2 0 0 2 0 0 9 0 0  

Morn ingg lory   0 0 0 0 0 0 0 0 0  

Nutsedge  0 0 0 0 0 0 0 0 0  

Rice  0 0 0 3 0 0 9 0 0  

Sorghum  0 0 0 0 0 0 1 0 0  

Soybean  0 0 0 2 0 0 2 0 0  

Sugar  bee t   0 0 0 1 0 0 0 0 0  

V e l v e t l e a f   0 0 1 3 0 0 2 2 0  

Wheat  0 0 0 0 0 0 7 0 0  

Wild  Oat  0 0 0 0 0 0 4 0 0  

35 

40 

45 

50 
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Table  A  COMPOUND 

Rate  (200  g/ha)   7  9  10  12  13  14  15  16  26 

PREEMERGENCE 

Barley  0 2 0 8 0 0 8 0 0  

B a r n y a r d g r a s s   8 7 9 8 9 0   10  7  8 

Chea tg ra s s   7 3 2 2 5 0   10  4 2  

Cocklebur   3 0 0 - 0 - 2 0 0  

Corn  0 0 0 7 0 0 8 0 0  

Cotton  0 0 0 0 0 0 0 0 0  

Crabgrass   5 6 9 9 9 4   10  9 0  

Giant  f o x t a i l   5  6 7   8  10  0  10  9  5 

Morn ingglory   0 0 0 0 0 - 1 0 0  

Nutsedge  0 - 0 0 0 0 4 0 0  

Rice  0 0 0 5 0 0 9 0 0  

Sorghum  0 0 0 2 7 0 7 0 0  

Soybean  0 0 0 0 2 0 7 0 0  

Sugar  beet   0 0 0 0 0 0 1 0 0  

V e l v e t l e a f   5 3 2 3 1 - 5 1 0  

Wheat  0 0 0 3 2 0 7 0 0  

Wild  Oat  0 0 0 0 5 0 6 0 0  

35 

40 

45 

50 
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Table  A  COMPOUND 

Rate  (100  g/ha)  1  2  3  4  5  6  7  8  10  11  15  17  18  19  20  21  22  23  24 

POSTEMERGENCE 

Barley  0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0  

Barnyardgrass   3 0 0 0 0 0 0 0 0 0 6 0 0 0 2 0 0 0 0  

Cheatgrass   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Cocklebur  0 0 0 0 0 0 0 0 0 1 - 0 1 0 0 0 0 1 0  

Corn  0 0 0 0 0 0 0 0 0 0 7 0 0 0 1 0 0 0 0  

Cotton  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Crabgrass   0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 4 0 2  

Giant  f o x t a i l   0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0  

Morningglory  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Nutsedge  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Rice  0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0  

Sorghum  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Soybean  0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  

Sugar  beet  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

V e l v e t l e a f   0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 5  

Wheat  0 0 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0  

Wild  Oat  0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0  
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Table  A  COMPOUND 

Rate  (100  g/ha)  1  2  3  4  5  6  7  8  10  11  15  17  18  19  20  21  22  23  24 
PREEMERGENCE 

Barley  0 0 0 0 3 0 0 0 0 0 7 0 0 0 0 0 0 0 0  

Barnyardgrass   8 0 0 0 7   10  0 0 4 1   10  6 9 0 7 0 9 9 9  

Cheatgrass  0 0 0 0 0 0 2 0 0 8 7 0 0 0 0 0 0 3 0  

Cocklebur  0 1 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0  

Corn  0 0 0 0 2 3 0 0 0 0 6 0 0 0 2 0 0 0 0  

Cotton  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Crabgrass  8 5 0 2 8 7 2 2 7 0   10  3 9 0 7 0 7 8 7  

Giant  f o x t a i l   9 0 7 5 7 8 0 3 3 2   10  8 9 0 9 0 9 9 7  

Morningglory  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Nutsedge  - 7 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0  

Rice  0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0  

Sorghum  0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0  

Soybean  0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  

Sugar  beet  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Ve lve t l ea f   1 0 0 0 1 1 0 0 0 - 3 3 1 0 1 0 0 1 0  

Wheat  0 0 0 0 3 0 0 0 0 0 7 0 0 0 2 0 0 0 0  
Wild  Oat  0 0 0 0 0 0 0 0 0 0 4 0 0 0 3 0 0 0 0  
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Table  A  COMPOUND 
Rate  (50  g/ha)  7  9  10  12  13  14  15  16  26 

POSTEMERGENCE 

Barley  0 0 0 0 0 0 0 0 0  

B a r n y a r d g r a s s   0 0 0 0 0 0 0 0 0  

Chea tg ra s s   0 0 0 0 0 0 0 0 0  

Cocklebur   0 0 0 0 0 0 1 0 0  

Corn  0 0 0 0 0 0 2 0 0  

Cotton  0 0 0 0 0 0 0 0 0  

Crabgrass   0 0 0 0 0 0 1 0 0  

Giant  f o x t a i l   0 0 0 0 0 0 2 0 0  

Morn ingglory   0 0 0 0 0 0 0 0 0  

Nutsedge  0 0 - - 0 0 0 0 0  

Rice  0 0 0 0 0 0 0 0 0  

Sorghum  0 0 0 0 0 0 0 0 0  

Soybean  0 0 0 0 0 0 0 0 0  

Sugar  beet   0 0 0 0 0 0 0 0   0 

V e l v e t l e a f   0 0 0 3 0 0 0 0 0  

Wheat  0 0 0 0 0 0 0 0 0  

Wild  Oat  0 0 0 0 0 0 0 0 0  

35 

40 

45 

50 
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Table  A  COMPOUND 

Rate  (50  g/ha)   7  9  10  12  13  14  15  16  26 

PREEMERGENCE 

Barley  0 0 0 0 0 0 3 0 0  

B a r n y a r d g r a s s   0 0 2 8 9 0   10  0 0  

Chea tg ra s s   0 0 0 0 0 0 4 0 0  

Cocklebur  0 0 0 0 0 - 0 - 0  

Corn  0 0 0 0 0 0 3 0 0  

Cotton  0 0 0 0 0 0 0 0 0  

Crabgrass   0 5 0 3 9 3   10  1 0  

Giant  f o x t a i l   0 2 2 8 7 0   10  3 0  

Morningglory   0 0 0 0 0 0 0 0 0  

Nutsedge  0 0 - 0 0 0 0 0 0  

Rice  0 0 0 1 0 0 0 0 0  

Sorghum  0 0 0 2 0 0 2 0 0  

Soybean  0 0 0 4 0 0 0 0 0  

Sugar  beet   0 0 0 0 0 0 0 0 0  

V e l v e t l e a f   0 0 0 0 0 0 1 0 0  

Wheat  0 0 0 0 0 0 2 0 0  

Wild  Oat  0 0 0 0 0 0 2 0 0  

35 

40 

45 
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Table  A  COMPOUND  Table  A  COMPOUND 
Rate  (20  g/ha)  5  Rate  (20  g/ha)  5 
POSTEMERGENCE  PREEMERGENCE 
Bar ley  0  Barley  0 

B a r n y a r d g r a s s   0  Ba rnya rdg ra s s   0 

C h e a t g r a s s   0  Chea tg rass   0 
Cocklebur   0  Cocklebur  0 
Corn  0  Corn  0 
Cotton  0  Cotton  0 

Crabgras s   0  Crabgrass   0 
Giant  f o x t a i l   0  Giant  f o x t a i l   0 

Morn ingg lory   0  Morningglory   0 

Nutsedge  0  Nutsedge  0 
Rice  0  Rice  0 

Sorghum  0  Sorghum  0 

Soybean  0  Soybean  0 

Sugar  beet   0  Sugar  beet   0 
V e l v e t l e a f   0  V e l v e t l e a f   0 
Wheat  0  Wheat  0 
Wild  Oat  0  Wild  Oat  0 

TEST  B 

Seeds  of  barley  (Hordeum  vulgare),  barnyardgrass  (Echinochloa  crus-galli),  blackgrass  (Alopecurus 
myosuroides),  chickweed  (Stellaria  media),  cocklebur  (Xanthium  pensylvanicum),  corn  (Zea  mays),  cotton 
(Gossypium  hirsutum),  crabgrass  (Digitaria  spp.),  downy  brome  (Bromus  tectorum),  giant  foxtail  (Setaria 
faberi),  green  foxtail  (Setaria  viridis),  jimsonweed  (Datura  stramonium),  johnsongrass  (Sorghum  halepense), 
iambsquarters  (Chenopodium  album),  morningglory  (Ipomoea  spp.),  rape  (Brassica  napus),  rice  (Oryza 
sativa),  sicklepod  (Cassia  obtusifolia),  soybean  (Glycine  max),  sugar  beet  (Beta  vulgaris),  teaweed  (Sida 
spinosa),  velvetleaf  (Abutilon  theophrasti),  wheat  (Triticum  aestivum),  wild  buckwheat  (Polygonum  convol- 
vulus),  and  wild  oat  (Avena  fatua)  and  purple  nutsedge  (Cyperus  rotundus)  tubers  were  planted  and  treated 
preemergence  with  test  chemicals  dissolved  in  a  non-phytotoxic  solvent.  At  the  same  time,  these  crop  and 
weed  species  were  also  treated  with  postemergence  applications  of  test  chemicals.  Plants  ranged  in  height 
from  two  to  eighteen  cm  (two  to  three  leaf  stage)  for  postemergence  treatments.  Treated  plants  and  controls 
wer  maintained  in  a  greenhouse  for  approximately  24  days,  after  which  all  species  were  compared  to 
controls  and  visually  evaluated.  Plant  response  ratings,  summarized  in  Table  B,  are  reported  on  a  0  to  10 
scale  where  0  is  no  effect  and  10  is  complete  control.  A  dash  (-)  response  means  no  test  result. 
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Table  B  COMPOUND  Table  B  COMPOUND 

Rate  (500  g/ha)   6  Rate  (250  g/ha)  5  13  15 

PREEMERGENCE  POSTEMERGENCE 

Barley  4  Barley  0  4  9 

B a r n y a r d g r a s s   10  B a r n y a r d g r a s s   0  10  10 

B lackgras s   7  B l ackg ra s s   0  2  10 

Chickveed  0  Chickweed  5  0  4 

Cocklebur   3  Cocklebur   -  3  0 

Corn  4  Corn  0  8  5 

Cotton  2  Cotton  0  2  0 

Crabgrass   10  Crabgrass   7  8  6 

Downy  brome  3  Downy  brome  0  2  9 

Giant  f o x t a i l   10  Giant  f o x t a i l   0  6  10 

Green  f o x t a i l   10  Green  f o x t a i l   0  6  5 

Jimsonweed  0  Jimsonweed  6  3  0 

J o h n s o n g r a s s   7  Johnsong ra s s   0  6  8 

Morningglory   0  Lambsguar te r s   3  10  -  

Nutsedge  0  Morn ingglory   6  3  0 

Rape  2  Nutsedge  4  0  5 

S ick lepod   0  Rape  0  8  0 

Soybean  0  Rice  0  3  2 

Sugar  beet   0  S ick lepod   0  0  0 

Teaweed  3  Soybean  0  3  0 

V e l v e t l e a f   3  Sugar  beet   0  5  0 

Wheat  3  Teaweed  4  3  0 

Wild  buckwheat  0  V e l v e t l e a f   0  4  0 

Wild  oat  5  Wheat  0  0  9 

Wild  buckwheat  0  5  6 

Wild  oat  0  0  9 
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Table  B  COMPOUND  Table  B  COMPOUND 

Rate  (250  g/ha)  5  6  13  15  Rate  (125  g/ha)  5  13  15 

PREEMERGENCE  POSTEMERGENCE 

Barley  0  3  5  9  Barley  0  2  0 

B a r n y a r d g r a s s   10  10  10  10  Ba rnya rdg ra s s   0  7  9 

B lackgras s   0  5  10  7  B lackgrass   0  2  8 

Chickweed  10  0  9  7  Chickweed  5  0  0 

Cocklebur   8  2  0  7  Cocklebur  -  2  0 

Corn  3  3  10  6  Corn  0  3  3 

Cot ton  3  0  0  6  Cotton  0  2  0 

Crabgrass   10  9  10  10  Crabgrass   0  3  3 

Downy  brome  0  2  4  10  Downy  brome  0  0  0 

Giant   f o x t a i l   6  9  10  10  Giant  f o x t a i l   0  5  6 

Green  f o x t a i l   6  9  10  10  Green  f o x t a i l   0  4  1 

Jimsonweed  0  0  3  4  Jimsonweed  0  3  0 

Johnsong ra s s   5  5  0  9  Johnsongras s   0  3  5 

Lambsguar te r s   8  -  9  Lambsguar te rs   0  3 -  

Morn ingglory   0  0  0  6  Morningglory   0  0  0 

Nutsedge  0  0  4  7  Nutsedge  4  0  4 

Rape  -  0  0  0  Rape  0  0  0 

Rice  5  -  10  7  Rice  0  0  0 

S i ck l epod   4  0  0  5  S ick lepod   0  0  0 

Soybean  0  0  3  3  Soybean  0  3  0 

Sugar  beet   -  0  0  4  Sugar  beet   0  2  0 

Teaweed  8  3  6  5  Teaweed  0  3  0 

V e l v e t l e a f   5  3  8  10  V e l v e t l e a f   0  2 -  

Wheat  0  2  5  7  Wheat  0  0  2 

Wild  buckwheat  -  0  3  7  Wild  buckwheat  0  0  0 

Wild  oat  -  4  10  8  Wild  oat  0  0  2 
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Table  B  COMPOUND  Table  B  COMPOUND 

Rate  (125  g /ha)   5  13  15  Rate  (62  g/ha)  13 

PREEMERGENCE  POSTEMERGENCE 

Barley  0  5  6  Barley  0 

B a r n y a r d g r a s s   10  10  10  Ba rnya rdg ras s   4 

B lackgras s   0  10  5  B lackgrass   0 

Chickweed  7  8  5  Chickweed  0 

Cocklebur   3  0  3  Cocklebur  0 

Corn  2  0  6  Corn  0 

Cotton  0  0  4  Cotton  0 

Crabgrass   10  10  10  Crabgrass   0 

Downy  brome  0  4  10  Downy  brome  0 

Giant  f o x t a i l   5  10  10  Giant  f o x t a i l   0 

Green  f o x t a i l   0  10  10  Green  f o x t a i l   0 

Jimsonweed  0  0  3  Jimsonweed  0 

J o h n s o n g r a s s   0  0  7  Johnsongrass   0 

Lambsguar te r s   6  Lambsquar te rs   3 

Morn ingg lo ry   0  0  5  Morningglory   0 

Nutsedge  5  Nutsedge  0 

Rape  -  0  0  Rape  0 

Rice  3 - 4   Rice  0 

S ick lepod   0 - 3   S ick lepod   0 

Soybean  0  2  2  Soybean  0 

Sugar  beet   -  -  3  Sugar  beet  0 

Teaweed  3  4  4  Teaweed  0 

V e l v e t l e a f   3 - 1 0   V e l v e t l e a f   0 

Wheat  0  3  6  Wheat  0 

Wild  buckwheat  -  3  3  Wild  buckwheat  0 

Wild  oat  -  8  6  Wild  oat  0 
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Table  B  COMPOUND 

Rate  (62  g/ha)  5  6  13  15 

PREEMERGENCE 

Barley  0  2  5  4 

Barnya rdgras s   10  10  10  10 

Blackgrass   0  2  8  3 

Chickweed  7  0  3  3 

Cocklebur  -  0  0  -  

Corn  2  2  0  2 

Cotton  0  0  0  4 

Crabgrass   8  7  10  10 

Downy  brome  0  0  2  5 

Giant  f o x t a i l   2  7  10  10 

Green  f o x t a i l   0  6  10  10 

Jimsonweed  0  0  0  3 

Johnsongras s   0  3  0  6 

Lambsguar te rs   5  -  0 

Morningglory   0  0  0  5 

Nutsedge  -  0  0  4 

Rape  5  0  0  0 

Rice  2  2  9  3 

S ick lepod   0  0  0  0 

Soybean  0  0  0  2 

Sugar  beet   - 0 0 0  

Teaweed  0  0  0  3 

V e l v e t l e a f   0  0  0  5 

Wheat  0  0  0  6 

Wild  buckwheat  - 0 0 0  

Wild  oat  -  2  0  5 

Table  B  COMPOUND 

Rate  (31  g/ha)  13 

POSTEMERGENCE 

Barley  0 

Ba rnya rdg ra s s   0 

B lackgrass   0 

Chickweed  0 

Cocklebur  0 

Corn  0 

Cotton  0 

Crabgrass   0 

Downy  brome  0 

Giant  f o x t a i l   0 

Green  f o x t a i l   0 

Johnsongras s   0 

Lambsguar te rs   2 

Morningglory   0 

Nutsedge  0 

Rape  0 

Rice  0 

S ick lepod   0 

Soybean  0 

Sugar  beet   0 

Teaweed  0 

V e l v e t l e a f   0 

Wheat  0 

Wild  buckwheat  0 

Wild  oat  0 
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Table  B  COMPOUND 

Rate  (31  g/ha)  5  6  13  15 

PREEMERGENCE 

Barley  0  0  0  2 

B a r n y a r d g r a s s   4  8  8  10 

B lackg ra s s   -  0  6  0 

Chickweed  3  0  0  0 

Cocklebur   -  0  0  3 

Corn  0 - 0 0  

Cotton  0  0  0  3 

Crabgrass   5  3  9  9 

Downy  brome  0  0  0  4 

Giant  f o x t a i l   0  4  7  7 

Green  f o x t a i l   0  3  4  6 

Jimsonweed  0  0  0  3 

J o h n s o n g r a s s   0  0  0  5 

Lambsguar te r s   0 

Morn ingglory   0  0  0  4 

Nutsedge  0  0  0  3 

Rape  5  0  0  0 

Rice  0  0  2  2 

S ick lepod   0  0  0  0 

Soybean  0  0  0  0 

Sugar  beet   0  0  0 

Teaweed  0  0  0  3 

V e l v e t l e a f   0  0  0  3 

Wheat  0  0  0  3 

Wild  buckwheat  -  0  0  0 

Wild  oat  -  0  0  3 

TEST  C 
50 

Plastic  pots  were  partially  filled  with  silt  loam  soil.  The  soil  was  then  saturated  with  water.  Indica  and 
Japonica  rice  (Oryza  sativa)  seedlings  at  the  2.0  to  2.5  leaf  stage,  seeds  of  barnyardgrass  (Echinochloa 
crus-galli),  bulrush  (Scirpus  mucronatus),  duck  salad  (Heteranthera  limosa),  and  umbrella  sedge  (Cyperus 
difformis),  and  tubers  of  arrowhead  (Sagittaria  spp.)  and  waterchestnut  (Eleocharis  spp.)  were  planted  into 

55  this  soil.  Several  days  after  planting,  water  levels  were  raised  to  3  cm  above  the  soil  surface  and  maintained 
at  this  level  throughout  the  test.  Chemical  treatments  were  formulated  in  a  non-phytotoxic  solvent  and 
applied  directly  to  the  paddy  water.  Treated  plants  and  controls  were  maintained  in  a  greenhouse  for 
approximately  21  days,  after  which  all  species  were  compared  to  controls  and  visually  evaluated.  Plant 
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response  ratings,  summarized  in  Table  C,  are  reported  on  a  0  to  10  scale  where  0  is  no  effect  and  10  is 
complete  control.  A  dash  (-)  response  means  no  test  result. 

T a b l e   C  COMPOUND 
5  R a t e   (500  g / h a )   5  6  7  13 

PADDY 

A r r o w h e a d   0 - 0 0  

w  B a r n y a r d g r a s s   10  10  10  10  

B u l r u s h   10  10  10  8 

Duck  s a l a d   -  10  10  10  

75  I n d i c a   r i c e   8  9  2  8 

J a p o n i c a   r i c e   9  7  3  9 

U m b r e l l a   s e d g e   10  10  10  10  

W a t e r c h e s t n u t   9  7  0  7 
20 

T a b l e   C  COMPOUND 

R a t e   (250  g / h a )   5  6  7  13 

25  PADDY 

A r r o w h e a d   0 - 0 0  

B a r n y a r d g r a s s   10  9  10  10  

30  B u l r u s h   9  9  9  8 

Duck  s a l a d   -  10  10  10  

I n d i c a   r i c e   7  6  0  2 

J a p o n i c a   r i c e   8  4  0  7 
35 

U m b r e l l a   s e d g e   10  10  10  10  

W a t e r c h e s t n u t   8  4  0  7 

40  T a b l e   C  COMPOUND 

R a t e   (125  g / h a )   5  6  7  13 

PADDY 

45  A r r o w h e a d   0 - 0 0  

B a r n y a r d g r a s s   10  10  8  10  

B u l r u s h   9  0  0  0 

Duck  s a l a d   -  8  0  8 
50 

I n d i c a   r i c e   3  0  0  0 

J a p o n i c a   r i c e   6  0  0  0 

U m b r e l l a   s e d g e   10  9  0  10  
55  W a t e r c h e s t n u t   8  4  0  0 
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a D i e   c  w u n f u u w u  

a t e   (64  g / h a )   5  6  7  13 

ADDY 

r r o w h e a d   0 - 0 0  

a r n y a r d g r a s s   10  7  0  10 

u l r u s h   8  0  0  0 

uck   s a l a d   -  6  0  7 

n d i c a   r i c e   3  0  0  0 

a p o n i c a   r i c e   4  0  0  0 

m b r e l l a   s e d g e   9  5  0  10 

f a t e r c h e s t n u t   7  0  0  0 

aDie   L  ^ u m r u u w u  

ca te   g / n a ;   a  o  /  u  

'ADDY 

a r r o w h e a d   0 - 0 0  

i a r n y a r d g r a s s   9  0  0  8 

3 u l r u s h   0  0  0  0 

)uck  s a l a d   -  0  0  0 

[ n d i c a   r i c e   2  0  0  0 

l a p o n i c a   r i c e   2  0  0  0 

J m b r e l l a   s e d g e   6  0  0  0 

W a t e r c h e s t n u t   0  0  0  0 

[EST  D 

This  test  illustrates  herbicidal  activity  of  several  compounds  of  this  invention  on  barnyardgrass 

[Echinochloa  crus-galli)  at  two  growth  stages  with  crop  safety  to  direct-seeded  and  transplanted  Japonica 

ice  (Oryza  sativa). 
jiponfcaTice  (var.  M202)  was  grown  in  metromix  in  2-cm  wide  cavity  trays  until  plants  were  in  the  three 

leaf  stage  These  seedlings  were  then  transplanted  into  10-cm  diameter  pots  filled  with  silt  loam  soil 

oreviously  flooded  to  a  depth  of  1  cm  of  water  above  the  soil  surface.  After  3  days,  the  water  level  was  then 

raised  to  a  depth  of  3  cm.  Test  compounds  were  applied  in  a  non-phytotoxic  solvent  directly  to  the  paddy 

water  one  day  after  the  water  level  was  raised  to  3  cm.  This  3-cm  water  level  was  maintained  until  test 

results  were  recorded. 
For  direct  seeded  rice,  Japonica  rice  (var.  M202)  was  previously  germinated  on  moistened  burlap  until 

radicals  appeared.  Uniformly  germinated  seeds  were  selected  and  placed  on  the  surface  of  a  silt  loam  soil 

in  10-cm  diameter  pots.  Sufficient  water  was  added  to  keep  the  soil  surface  muddy  without  covering  the 

seeds  with  water  One  day  prior  to  treatment,  the  water  level  was  raised  to  3  cm  above  the  soil  surface  and 

maintained  at  this  level  throughout  the  experiment.  Test  chemicals,  dissolved  in  a  non-phytotoxic  solvent, 

were  applied  when  rice  seedlings  were  in  the  1  .5  leaf  stage. 
Barnyardgrass  seeds  were  mixed  uniformly  into  silt  loam  soil.  A  2-cm  depth  of  this  seed-soil  mix  was 

placed  into  10-cm  diameter  pots  partially  filled  with  silt  loam  soil.  Sufficient  water  was  added  to  keep  the 

soil  muddy  without  flooding  the  soil  surface.  One  day  prior  to  treatment,  the  pots  were  flooded  to  a  depth  of 
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!  cm  and  maintained  at  this  water  level  for  the  duration  of  the  test.  Test  chemicals,  dissolved  in  a  non- 
)hytotoxic  solvent,  were  applied  directly  to  the  paddy  water  when  the  barnyardgrass  was  either  in  the  1  leaf 
stage  or  in  the  2  leaf  stage.  Planting  times  for  all  species  were  scheduled  so  that  test  chemicals  were 
ipplied  to  all  plants  at  the  same  time. 

Plant  response  ratings,  shown  in  Table  D,  were  recorded  14  days  after  application  of  test  chemicals, 
rhese  ratings  are  reported  on  a  0  to  10  scale  where  0  is  no  injury  and  10  is  plant  death.  A  dash  (-) 
esponse  means  no  test  result. 
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r a b l e   D 

PADDY  COMPOUND 

22  23  24  2 5  
5 

R a t e   ( 1 0 0 0   g / h a )  

B a r n y a r d g r a s s   (1  l e a f )   10  10  10  10  

B a r n y a r d g r a s s   (2  l e a f )   10  10  10  10  
w  R i c e   ( d i r e c t - s e e d e d )   2  6  7  3 

R i c e   ( t r a n s p l a n t e d )   2  3  0  0 

R a t e   (500   g / h a )  

is  B a r n y a r d g r a s s   (1  l e a f )   10  10  -  10  

B a r n y a r d g r a s s   (2  l e a f )   10  10  -  10  

R i c e   ( d i r e c t - s e e d e d )   0  2 - 2  

20  R i c e   ( t r a n s p l a n t e d )   0  0 - 0  

R a t e   (250  g / h a )  

B a r n y a r d g r a s s   (1  l e a f )   10  10  10  10  

B a r n y a r d g r a s s   (2  l e a f )   10  10  10  9 
25  

R i c e   ( d i r e c t - s e e d e d )   0  0  0  0 

R i c e   ( t r a n s p l a n t e d )   0  0  0  0 

R a t e   (100   g / h a )  

30  B a r n y a r d g r a s s   (1  l e a f )   10  10  10  10  

B a r n y a r d g r a s s   (2  l e a f )   9  9  10  8 

R i c e   ( d i r e c t - s e e d e d )   0  0  0  0 

35  R i c e   ( t r a n s p l a n t e d )   0  0  0  0 

R a t e   (40  g / h a )  

B a r n y a r d g r a s s   (1  l e a f )   7  9  5  10  

B a r n y a r d g r a s s   (2  l e a f )   4  6  6  4 
40 

R i c e   ( d i r e c t - s e e d e d )   0  0  0  0 

R i c e   ( t r a n s p l a n t e d )   0  0  0  0 

R a t e   (16  g / h a )  
45  B a r n y a r d g r a s s   (1  l e a f )   6  8  0  3 

B a r n y a r d g r a s s   (2  l e a f )   0  3  0  0 

R i c e   ( d i r e c t - s e e d e d )   0  0  0  0 

so  R i c e   ( t r a n s p l a n t e d )   0  0  0  0 
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SPECTRAL  DATA  TABLE 

D a t a  

P r o t o n   NMR  (CDC13,   200  MHz  ,  ppm) :   1 .0   (m,  

6H) ,   1 . 4 - 1 . 6   (m,  7H) ,   1 . 9 - 2 . 2   (m,  3H)  ,  3 . 5 8  

(m,  1H),   4 . 5   <q,  2H) ,   7 . 2 6   (m,  1H)  ,  7 . 7   (m ,  
1H) ,   8 . 5 5   (m,  2 H ) .  

P r o t o n   NMR  (CDCI3  ,  90  HMz,  ppm) :   0 . 9 8   ( d ,  
6H,  J  -  7  H z ) ,   1 . 4 9   ( s ,   3H) ,   1 . 3 - 1 . 7   (m,  4H)  , 
1 . 8 - 2 . 2   (m,  3H) ,   3 . 6 8   ( d d ,   1H,  J  -  2 . 8 ,   6 . 5  

H z ) ,   4 . 5 7   (d,   1H,  J  -  12  H z ) ,   4 . 7 8   (d,   1H,  J  

-  12  H z ) ,   7 . 3 1   ( f i n e   m,  1H)  ,  8 . 7 5   (d,   1H,  J  -  
1 . 5   Hz)  . 
C a r b o n   NMR  (  CDC  1  3  ,  100  mHz,  ppm) :   1 6 . 4 ,  

1 7 . 9 ,   1 8 . 1 ,   3 1 . 6 ,   3 2 . 5 ,   3 3 . 7 ,   4 2 . 2 ,   6 6 . 6 ,  

8 3 . 7 ,   8 5 . 2 ,   8 8 . 4 ,   1 1 4 . 9 ,   1 5 2 . 5 ,   1 5 5 . 3 .  

P r o t o n   NMR  (CDCI3 ,   200  MHz,  ppm) :   1 .0  ( d ,  

6H) ,   1 .5   (m,  8H) ,   2 . 0   (m,  2H)  ,  2 .5   ( s ,   3H)  , 
3 . 6   ( d d ,   1H),   4 . 5 9   (q ,   2H)  ,  7 . 0   (dd ,   1H)  , 
7 . 3 1   (d ,   1H),   7 . 5 6   ( t ,   1H)  . 
I n f r a r e d   ( n e a t ) :   2 9 9 0 ,   1 6 0 5 ,   1580 ,   1 4 3 0 ,  
1 1 1 0 ,   920  ( b r o a d ) ,   7 9 0 ,   710  c m - 1 .  

P r o t o n   NMR  (  CDC  1  3  ,  200  MHz,  ppm) :   0 . 9 5   ( t ,  
6H) ,   1 . 3 - 2 . 3   (m,  10H)  ,  2 . 5   ( s ,   3H)  ,  3 .7   ( d d ,  
1H) ,   4 . 5   (q ,   2H) ,   7 . 0   (d ,   1H)  ,  7 .4   (d,   1H)  , 
7 . 5 5   ( t ,   1H)  . 
I n f r a r e d   ( n e a t ) :   2 9 8 0 ,   1 5 9 0 ,   1580 ,   1 4 5 5 ,  
1100  ( b r o a d ) ,   7 8 0 ,   710 ,   c m - 1 .  

P r o t o n   NMR  (  CDC  1  3  ,  90  MHz,  ppm) :   0 . 9 3   ( t ,  
3H,  J  -  7 .5   H z ) ,   0 . 9 8   ( t ,   3H,  J  -  7 .5   H z ) ,  
1 . 3 - 2 . 3   (m,  10H) ,   3 . 7 5   ( d d ,   1H,  J  -  2 . 5 ,   7 

H z ) ,   4 . 5 2   (d,   1H,  J  -  12  Hz) ,   4 . 7 3   (d,  1H,  J  

-  12  Hz) ,   7 . 2 9   ( f i n e   m,  1H)  ,  8 . 7 7   (d,  1H,  J  » 
2 .5   Hz  )  . 
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:M£D  D a t a  

L6  P r o t o n   NMR  (CDC13,  200  MHz  ,  ppm) :   1 . 1 - 1 . 6  

(m,  11H) ,   1 .8   (m,  3H),   1 . 9 - 2 . 2   (m,  2H)  ,  3 . 2  

(dd ,   1H),  4 . 6   (q,   2H)  ,  7 . 1   ( dd ,   1H)  ,  7 . 5 - 7 . 7  

(m,  2H),   8 . 4 5   (dd ,   1H)  . 
I n f r a r e d   ( n e a t ) :   2 9 7 0 ,   1590 ,   1580 ,   1 4 5 0 ,  

1430 ,   1360 ,   1100 ,   960,   750 ,   720  c m - 1 .  

Claims 
!0 

1  .  A  method  for  controlling  the  growth  of  undesired  vegetation  in  a  paddy  rice  crop  by  applying  to  the 
locus  of  the  paddy  rice  crop  an  effective  amount  of  a  compound  of  Formula  I 
JOCH2Q  Formula  I 
wherein 

25  J  is 

30 

Ri  is  CH3  or  CH2CH3; 
R2  and  R3  are  independently  H,  CH3  or  CH2CH3  or 
R2  and  R3  may  be  taken  together  as  -(CH2)n-where  n  is  4  or  5; 
R*  is  H,  CH3  or  CH2CH3; 
Rs  and  R6  are  independently  CH3  or  CH2CH3; 
R7  is  CH3  or  CH2CH3; 
Rs  is  CH3,  CH2CH3  or  CH(CH3)2; 
Q  is 

50 
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Q-1  3 Q-14 

Xis  F,  CI,  or  CH3; 
Y  is  H,  F,  or  CI; 
R9  is  H,  F,  CI,  Br,  CH3  or  CH2CH3;  and 
Rio  is  H,  F,  CI  or  CH3; 
provided  that 

(1)  when  J  is  J-1  or  J-3  and  Q  is  Q-2  then  R9  and  Rio  are  not  both  H, 
(2)  when  Q  is  Q-1  then  J  is  J-1,  Ri  is  CH3,  and  R2  and  R3  are  both  CH2CH3, 
(3)  when  X  is  F  then  Y  is  other  than  H, 
(4)  when  X  is  CI  then  Y  is  other  than  CI, 
(5)  when  X  is  CH3  then  Y  is  H, 
(6)  when  Y  is  H  then  X  is  CI  or  CH3, 
(7)  when  Y  is  F  then  X  is  F  or  CI,  and 
(8)  when  Y  is  CI  then  X  is  F  or  H. 

2.  The  method  of  Claim  1  wherein: 
Ri  is  CH3; 
R2  and  R3  are  CH2CH3  or  R2  and  R3  are  taken  together  as  -(CH2)n-  where  n  is  4  or  5; 
R+  is  CH3; 
Rs  and  R6  are  CH3; 
R7  is  CH3  or  CH2CH3;  and 
R8  is  CH2CH3  or  CH(CH3)2. 

3.  The  method  of  Claim  2  wherein  J  is  J-1  . 
4.  The  method  of  Claim  2  wherein  Q  is  Q-1  . 
5.  The  method  of  Claim  2  wherein  the  crop  is  transplanted  japonica  rice. 
6.  The  method  of  Claim  2  wherein  the  crop  is  transplanted  indica  rice. 
7.  The  method  of  Claim  2  wherein  among  the  weeds  controlled  is  barnyardgrass. 
8.  The  method  of  Claim  1  wherein  the  compound  of  Formula  I  is  6-endo-[(2,6-difluorophenyl)methoxy]- 

3,3-diethyl-1-methyl-2-oxabicyclo[2.2.2]octane. 
9.  The  method  of  Claim  1  wherein  the  compound  of  Formula  I  is  6-endo-[(2-chlorophenyl)methoxy]-3,3- 

diethyl-1-methyl-2-oxabicyclo[2.2.2]octane. 
10.  The  method  of  Claim  1  wherein  the  compound  of  Formula  I  is  6-endo-[(2-chloro-6-fluorophenyl)- 

methoxy]-3,3-diethyl-1methyl-2-oxabicyclo[2.2.2.]octane. 
11.  The  method  of  Claim  1  wherein  the  compound  of  Formula  I  is  3,3-diethyl-1-methyl-6-endo-[(2- 
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methylphenyl)methoxy]-2-oxabicycioui.^jociane.  , 
12.  The  method  of  Claim  1  wherein  the  compound  of  Formula  I  is  exo-1  -methyl-4-(1-methylethyl)-2-[(4  - 

thiazolyl)methoxy]-7-oxabicylco[2.2.1]heptane. 
13.  The  method  of  Claim  1  wherein  the  compound  of  Formula  I  is  exo-1  ,4-diethyl-2-[(4  -thiazoly))- 

methoxy]-7-oxabicyclo[2.2.1]heptane.  , 
14.  The  method  of  Claim  1  wherein  the  compound  of  Formula  I  is  exo-1  -methy  l-4-(1  -methy  lethyl)-2-[(2  - 

(6'-fluoropyridyl))methoxy]-7-oxabicyclo[2.2.1  Jheptane.  ,  , 
15.  The  method  of  Claim  1  wherein  the  compound  of  Formula  I  is  exo-1  ,4-diethyl-2-[(2  -(6  - 

■  fluoropyridyl))-methoxy]-7-oxabicyclo[2.2.1  Jheptane. 
16.  Compounds  of  Claim  1  of  Formula  I  wherein  Q  is  Q-2  through  Q-14,  provided  that  when  J  is  J-1  or 

J-3  and  Q  is  Q-2  then  R9  and  Rio  are  not  both  H. 
17.  Compounds  of  Claim  16  of  Formula  I  wherein 

Ri  is  CH3; 
R2  and  R3  are  CH2CH3  or  R2  and  R3  are  taken  together  as  -(CH2)„-  where  n  is  4  or  5; 

i  R*  is  CH3; 
R5  and  Rg  are  CH3; 
R7  is  CH3  or  CH2CH3;  and 
R8  is  CH2CH3  or  CH(CH3)2. 

18.  Compounds  of  Claim  17  wherein  J  is  J-3. 
3  19.  Compounds  of  Claim  17  wherein  J  is  J-2. 

20.  Compounds  of  Claim  17  wherein  J  is  J-1. 
21.  The  compound  of  Claim  17  which  is  exo-1  -methyl-4-(1  -methy  lethy  l)-2-[(4  -thiazolyl)methoxy  ]-7- 

oxabicyclo[2.2.1  Jheptane.  , 
22.  The  compound  of  Claim  14  which  is  exo-1  ,  4-diethyl»2-[(4  -thiazolyl)methoxy]-7-oxabicyclo[2.2.1  ]- 

heptane.  
^   cQmpound  Qf  C|ajm  u   whjch  js  exo.1.methyl-4-(1-methylethyl)-2-[(2'-(6'-fluoropyridyl)- 

)methoxy]-7-oxabicyclo[2.2.1  Jheptane.  ,  , 
24.  The  compound  of  Claim  14  which  is  exo-1  ,4-diethyl-2-[(2  -(6  -fluoropyridyl))methoxy]-7-oxabicyclo- 

[2.2.1  ] h e p t a n e . . . .  
o  25.  An  agriculturally  suitable  composition  for  controlling  the  growth  of  undesired  vegetation  comprising 

an  effective  amount  of  the  compound  of  Claim  16  and  at  least  one  of  the  following: 
surfactant,  solid  diluent  or  liquid  diluent. 

26.  An  agriculturally  suitable  composition  for  controlling  the  growth  of  undesired  vegetation  comprising 

an  effective  amount  of  the  compound  of  Claim  17  and  at  least  one  of  the  following: 

is  surfactant,  solid  diluent  or  liquid  diluent. 
27.  An  agriculturally  suitable  composition  for  controlling  the  growth  of  undesired  vegetation  comprising 

an  effective  amount  of  the  compound  of  Claim  18  and  at  least  one  of  the  following: 

surfactant,  solid  diluent  or  liquid  diluent. 
28.  An  agriculturally  suitable  composition  for  controlling  the  growth  of  undesired  vegetation  comprising 

to  an  effective  amount  of  the  compound  of  Claim  21  and  at  least  one  of  the  following: 
surfactant,  solid  diluent  or  liquid  diluent. 

29.  An  agriculturally  suitable  composition  for  controlling  the  growth  of  undesired  vegetation  comprising 

an  effective  amount  of  the  compound  of  Claim  22  and  at  least  one  of  the  following: 

surfactant,  solid  diluent  or  liquid  diluent. 
45  30.  An  agriculturally  suitable  composition  for  controlling  the  growth  of  undesired  vegetation  comprising 

an  effective  amount  of  the  compound  of  Claim  23  and  at  least  one  of  the  following: 

surfactant,  solid  diluent  or  liquid  diluent. 
31.  An  agriculturally  suitable  composition  for  controlling  the  growth  of  undesired  vegetation  comprising 

an  effective  amount  of  the  compound  of  Claim  24  and  at  least  one  of  the  following: 

50  surfactant,  solid  diluent  or  liquid  diluent. 
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